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We  and  Our 


ICHBORS, 

is  the  latest  an<3  spiciest  work  by 

HARRIET  BEECHER  STOWE, 

Author  of  “  Uncle  Tom's  Cabin,"  “  The  Minister's  Wooing ," 
“ My  Wife  and  I" 

and  other  powerful  stories,  each  the  literary  sensation  of  its 
period  ;  and  this  story  promises  a  like  genuine  and  wholesome 
sensation.  It  bears  directly  on  social  topics  of  the  day,  espe¬ 
cially  the  follies  and  profound  domestic  miseries  which  have 
led  to  the  present  widespread 

Temperance  Movement. 

Mrs.  STOWE  is  now  in  the  prime  of  that  genius  who  wrote 
“  Uncle  Tom"  ripened  by  years  of  study  and  observation. 
Her  novels  are  immensely  popular,  “  Uncle  'Tom's  Cabin  ” 
alone  out-selling  by  hundreds  of  thousands  any  edition  of  any 
original  work  ever  published — save  the  Bible.  Her  book  two 
years  ago,  “ My  Wife  and  I"  outsold  every  contemporary. 
Such  a  pure  and  ennobling  story  as  “  We  and  Our  Neighbors" 
should  be  read  in  every  house.  This  attractive  Serial  is  just 
beginning  exclusively  in  the 

WEEKLY  FAMILY  NEWSPAPER, 

THE  CHRISTIAN  UNION, 


NE 


HDXRY  WARD  BEECHER,  Editor. 

In  religious  matters  this  paper  is  Evangelical  and  Unsecta¬ 
rian  ;  in  political  affairs,  independent  and  outspoken.  It  con¬ 
tains  the  best  articles,  and  both  short  and  serial  stories,  from 
the  foremost  writers ;  it  aims  to  maintain  the  highest  standard 
in  Religion,  Literature,  Poetry,  Art,  Music,  Science,  News, 
Politics,  Household  and  Family  Affairs,  with  Stories,  Rhymes, 
Puzzles  for  the  Children,  etc.  Nothing  is  spared  to  make  it  a 
complete  Newspaper  for  the  Family,  interesting  to  everyone 
in  the  household,  young  or  old.  It  is 

A  MARVEL  OF  CHEAPNESS. 

1 frW”  For  less  than  one  cent  a  day,  it  gives  every  week  read¬ 
ing  matter  enough  to  fill  an  ordinary  $1.50  book  of  over  3(0 
pages ;  and  in  a  year  52  such  volumes,  i.  e .,  seventy-eight 
dollars'  worth  of  matter!  To  each  is  thus  presented  a 
Complete  Library  of  current  literature  and  criticism. 

The  paper’s  form,  24  pages,  large  4to,  pasted  and  trimmed, 
commends  it  to  all  who  are  tired  of  the  old-fashioned  “  blanket 
sheets." 

The  well-earned  popularity  of  this  paper  is  now  such  that  of 
its  class  it  has  the 


Largest  Circulation  in  the  World, 

and  has  its  renders  by  hundreds  of  thousands. 

Ail  Illustrated  Number,  containing  the  open¬ 
ing  chapters  of  Mrs.  Stowe  s  admirable  story,  will  be  sent 
free  to  every  new  and  renewing  Subscriber. 

If  you  are  not  already  a  Subscriber,  send  and  secure  it  at 
once  under  the  now  offered  LIBERAL  TERMS. 

The  paper  may  be  had  either  with  or  without  the  attractive 
premiums  offeied,  viz.  :  the 

CHRISTIAN  UNION, 

One  Year,  -  -  only  ^3.00 

Or,  with  premium  pair  French  Oleographs,  “  Our  Boys,' 
(size  11x13%  inches  each), charming  in  design  and  execution 
mounted,  sized,  varnished,  readjr  for  framing,  Delivered 
Free,  $3.50. 

Or,  with  large  premium  French  Oil  Chromo,  “  The  Lord  is 
Bisen,"  a  beautiful  Cross  and  Flower-Piece,  which  sells  in 
art  stores  for  $5.00  (size  ll%xl()%  inches),  mounted,  sized, 
varnished,  ready  for  framing,  Delivered  Free ,  $3.50. 

8^“*  Money  must  be  sent  by  Postal  Money  Order,  Check, 
Draft,  or  Registered  Letter.  Otherwise  it  is  at  the  sender's 
risk.  Address 


J.  O.  FORD  A  CO.,  Publishers, 

27  Park  Place,  New  York. 


T he  Martyrdom  of  Man. 

12mo,  cloth.  Five  hundred  and  forty-three  pages. 
Price,  post-paid,  $3.00. 

“  It  is  a  splendid  book,  you  may  depend  upon  it !  It  is  the 
best  thing  Trubner  (the  great  London  house)  ever  published.” 
— Charles  Bradlaugh. 

“Those  who  wish  to  learn  the  tendencies  of  modern  thought 
and  to  look  at  past  history  from  the  standpoint  of  one  who 
accepts  the  doctrine  of  evolution  in  its  entirety,  would  do  well 
to  read  this  remarkable  book.  All  the  radicalisms  of  the  times, 
in  philosophy  and  religion,  are  restated  here  with  remarkable 
vigor  and  force.”—  The  Daily  Gt'aphic. 

“To  those  who  desire  a  brief,  condensed,  and  exceedingly 
captivating  history  of  the  world,  we  can  recommend  no  better 
book.  ” — Inter-ocean. 

“Brilliant  and  captivating  pages — highly  ornate,  and  yet 
vigorous  and  pointed.  The  effect  is  sometimes  so  dazzling 
that  one  doubts  if  the  poetical  license  of  presenting  striking 
and  beautiful  images  has  not  been  used  to  the  misrepresenta¬ 
tion  of  Truth.  Bat  in  his  narrative  of  events  the  writer  con¬ 
forms  closely  to  the  authorities.” — Chicago  Daily  Tribune. 

“Reminds  us  strikingly  of  Gibbon.”  —  New  Haven  Pal¬ 
ladium. 

“  It  gives  the  impression  of  a  reading  as  immense  as  that  of 
Gibbon  or  of  Buckle.” — Christian  Register. 


The  Masculine  Gross ; 

OR,  ANCIENT  SEX  WORSHIP. 

A  Curious  and  Remarkable  Work,  containing  the 
Traces  of  Ancient  Myths  in  the  Current  Re¬ 
ligions  of  To-day.  Sixty-five  pages,  twenty- 
six  Illustrations,  12mo.  Paper,  7  5  cts. ;  extra 
cloth,  beveled,  $1.00. 

“The  hope  to  bring  within  the  reach  of  the  average  man  of 
letters  a  chapter  of  mythological  lore,  which  has  heretofore 
been  confined  to  the  few,  is  one  motive  for  offering  these  pages 
to  the  public.  .  .  The  Pnallic  and  Yonijic  remains  found 

in  California  are,  in  these  pages,  for  the  first  time,  so  far  as 
known  to  the  author,  introduced  to  public  attention  as  ancient 
religious  relics  belonging  to  the  prehistoric  stone  age." — Au¬ 
thor's  Preface. 

“It  is  full  of  the  deepest  research  and  soundest  scholarship, 
and  is  cleanly  withal,  but  it  is  not  designed  for  immature 
minds.” 

“  Another  curious  and  remarkable  work  Mr.  Butts  offers  for 
sale.  It  gives  most  lucidly  the  origin  of  the  symbol  of  the 
Cross,  founded,  as  it  was,  in  the  ancient  worship  of  the  mascu¬ 
line  sexual  organs.  It  is  not.  perhaps,  just  suited  to  juvenile 
minds,  but  to  the  mature,  studious,  and  curious  it  will  prove 
of  great  interest.” — The  Truth  Seeker. 


E pidemic  Delusions. 

A  Lecture,  with  valuable  Appendix.  By  Dr. 
Frederic  R.  Marvin.  Pamphlet  form, 
25  cts.;  cloth,  50  cts. 

“This  lecture  attracted  a  good  deal  of  attention  at  the  time 
of  its  delivery.” — Moore's  Rural  New  Yorker. 

“An  attractive  pamphlet.” — Worcester  Spy. 

“  It  is  well  worth  preserving  for  careful  reading.” — Daily 
Graphic. 

“  The  text  substantiates  the  writer’s  character  as  a  medical 
man.  .  .  There  is  a  refreshing,  scientific,  y.nd  unusual  ten¬ 

dency,  and  a  permeating  clear-headedness.” — Golden  Age. 

“It  is  an  interesting  discussion  of  a  ruo^t  important  ques¬ 
tion.  .  .  The  essay  is  earnest,  entertaining,  and  instruc¬ 

tive.” —  The  Liberal  Christian. 

Catalogue  free.  Address  the  publishers, 

A.  K.  BUTTS  &  CO., 

36  Dey  Street,  New  York. 
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THE  ACADEMY  OF  SCIENCES. 

SESSION  AT  WASHINGTON— First  Day. 

CLASSIFICATION  OF  INSECTS — J  N  AUTOMATON  TO 
PLAY  TIT-TAT-TOO— HOW  AND  WHY  WE  HEAR— 
SOUNDS  DWELLING  IN  TIIE  EAR— FLAME  PRE¬ 
VENTING  SOUND  FROM  PASSING— THE  STRENGTH 
AND  WEAKNESS  OF  PINE  WOOD. 

[FROM  THE  SPECIAL  CORRESPONDENT  OF  THE  TRIBUNE.  | 

Washington,  April  21. — The  National  Academy  of 
Sciences  is  obliged  by  the  terms  of  its  charter  from 
Congress  to  hold  a  meeting  in  April  of  each  year  at 
Washington.  It  usually  happens  that  the  accumu¬ 
lation  of  papers  which  the  members  are  anxious  to 
put  on  record  is  too  great  to  wait  for  the  annual  op¬ 
portunity,  and  that  a  meeting  is  called  sometime 
during  the  Fall  to  throw  off  the  superfluous  load. 
This  was  the  case  last  year,  and  led  to  the  meeting 
in  New-York  in  October,  which  was  fully  reported 
at  that  time  in  The  Tribune.  But  the  Washington 
meeting  is  always  regarded  as  the  one  of  greater 
consequence;  and  as  the  National  Academy  is  the 
highest  scientific  body  in  the  country,  this  session 
must  he  considered  as  of  the  utmost  importance.  To 
it  the  most  eminent  men  in  their  special  pursuits 
whom  America  possesses,  contribute  the  fruit  of 
their  painstaking  researches,  not  uufreqnently  em¬ 
bodying  in  a  single  paper  the  labors,  uot  to  say  the 
aspirations,  of  months  or  even  years. 

The  meeting  was  held  at  the  Smithsonian  Institu¬ 
tion.  a  temple  of  science  which  is  the  fitting  reposi¬ 
tory  where  from  all  lands  and  seas  curious  and  val¬ 
uable  things  have  been  collected,  till  now  it  takes 
high  rank  among  the  few  great  museums  of  the 
world.  The  venerable  Prof.  Henry,  Secretary  of  the 
Institution,  presided  over  the  deliberations  of  the 
Academy.  The  limited  number  who  by  the  system 
of  election  can  he  joined  to  our  immortals” 
were  more  largely  in  attendance  than  last  year  at 
Columbia  College.  There  was  a  sprinkling  of  curi¬ 
ous  visitors,  hut  the  Academy  makes  no  hid  for 
popularity. 

Prof.  Le  Conte  was  called  upon  for  the  opening 
paper,  which  was  a  delicate  compliment  to  a  rival 
institution,  as  ho  is  the  President  elect  of  the  Am¬ 
erican  Association  for  the  Advancement  of  Science, 
a  body  which  has  a  larger  hold  on  the  popular  heart 
than  the  Academy. 

CLASSIFICATION  OF  TIIE  RHYNCHOPIIOROUS 
COLEOPTERA. 

BY  JOHN  L.  LE  CONTE,  M.  D. 

Dr.  Le  Conte’s  paper  began  with  an  allusion  to  the 
fact  that  at  the  January  meeting  of  the  Academy  of 
Sciences  in  1SG7  he  had  opened  tbo  subject  now  under 
consideration.  The  group  of  insects  referred  to  are  ex¬ 
ceedingly  complex  in  their  characteristics,  and  good 
European  entomologists  had  made  frequent  efforts  to 
settle  their  classification.  These  attempts  were  re¬ 
viewed  historically,  and  the  methods  and  systems  were 
detailed  of  Schonlierr  in  1833-31  and  Prof.  Lacordaire  in 
18C3,  the  latter  being  somewhat  supplementary ;  of  Mr. 
H.  Jekel  In  I8G0;  the  remarks  of  Mr.  Suffrain  in  1847,  and 
of  the  work  of  Prof.  C.  G.  Thompson  in  1865,  and  the 
careful  studies  of  Dr.  George  H.  Horn,  1873.  From  the 


last-named  work  Dr.  Le  Conte  selects  a  statement  con¬ 
cerning  the  males  of  some  genera  having  eight  and  the 
females  seven  dorsal  abdominal  segments,  and  calls  at¬ 
tention  to  the  importance  and  wide  extent  of  this  char¬ 
acteristic.  He  has  made  a  series  of  dissections  of 
Rhyncliopborous  insects,  and  makes  a  division  of  them 
into  three  series :  (1.)  Haplogastra,  having  abdomen 
alike  in  both  sexes;  veutlal  -egments  not  prolonged  up¬ 
ward  into  a  sharp  edge.  (2.)  Allognstra,  abdomen  dis¬ 
similar  in  the  two  sexes;  ventral  segments  prolonged 
upward,  forming  a  sharp  edge.  (3.)  Heterogasfcra,  abdo¬ 
men  alike  in  both  sexes;  ventral  segments  prolonged 
upward  to  lit  into  the  elvtral  groove.  Many  other  dis- 
linctive  characteristics  were  given,  with  a  detailed 
description  of  the  very  numerous  genera  belonging  to 
e  cu  of  the  series. 

Although  principally  devoted  to  classification,  Prof. 
Le  Conte’s  paper  gave  many  points  respecting  the 
habits  of  some  of  these  destructive  insects.  The  At- 
telabidie  and  some  Rywhitidoe  provide  for  their  progeny 
in  the  Spring.  The  females  roll  up  the  leaves  of  trees 
and  deposit  in  each  roll  an  egg,  the  inside  of  the  leaf 
furnishing  food  to  the  larva  when  hatched.  Other 
Rinchites  deposit  their  eggs  in  j-onng  fruit,  the  kernel 
of  which  is  eaten  by  the  larvae;  others  in  undeveloped 
buds  of  trees,  which  are  thus  destroyed.  A  European 
species  of  the  Rainomacerid®  deposits  eggs  in  the  male 
flowers  of  the  Pinus  maritimus,  the  development  of" 
which  is  thus  prevented.  The  results  of  years  of  labori 
ous  dissections  and  study  seem  to  have  been  compressed 
m  this  paper  of  Dr.  Le  Conte,  and  the  exact  anatomy 
ami  characteristics  of  a  vast  number  of  insects,  many  of 
them  the  pests  or  the  husbandman  or  fruit-raiser,  were 
given  at  great  length;  but  the  paper  was  far  too  tech, 
nical  lor  the  average  reader. 


AN  AUTOMATON  TO  PLAY  TIT-TAT-TOO. 

BY  PROF.  FAIRMAN  ROGERS  OF  PHILADELPHIA. 

This  paper  descri lied  combinations  of  mechanism  for 
imitating  mental  processes,  illustrated  by  means  of  dia¬ 
grams  s  bowing  the  peculiar  requirements  of  an  automa¬ 
ton  which  should  play  the  game  of  tit-tat-too  against  an 
opponent;  the  play  of  the  automaton  to  be  a  resultant 
effect  of  the  play  of  his  opponent. 

Among  the  various  classes  iuto  which  machines  may 
be  divided,  we  find  those  winch  have  for  their  object  the 
mere  transformation  of  motion  according  to  various  se¬ 
quences.  as  is  the  case  iu  clocks  certain  portions  of 
moving  machinery,  and  especially  calculating  machines. 
In  all  these  the  apparatus  being  constructed  according 
to  a  certain  law,  goes  through  operations  automatically, 
which  resemble  to  a  greater  or  less  extent  the  operations 
of  the  human  mind.  In  the  case  of  the  calculating  ma¬ 
chine  it  reproduces  and  extends  in  a  regular  sequence 
the  form  with  which  it  starts. 

Babbage,  in  speaking  of  his  analvtical  engine, has  sug¬ 
gested  that  a  machine  might  be  made  which  would  play 
a  game  of  combination  such  as  draughts,  provided  the 
maker  of  the  machine  himself  could  work  out  perfectly 
the  sequences  of  tlio  game.  He  does  not  appear  to  have 
published  anything  further  on  this  subject,  except  to- 
suggest  that  the  child’s  game  of  tit-tat-too  is  the  sim 
plest  of  all  the  games  of  combination,  and  therefore 
possible  to  be  played  by  an  automaton. 

The  author  of  this  paper  finds  that  the  sequences  of 
this  game  being  readily  tabulated,  it  is  possible  to  ar¬ 
range  a  machine  which  will  follow  them,  and  which  will 
have  the  power  of  apparently  selecting  the  course 
which  will  lead  to  success  when  there  are  two 
ways  open  to  it.  It  differs  from  the  calculating 
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machine  in  so  far  that  it  not  only  follows  out  a  regular 
sequence  as  tlie  result  of  its  construction,  but  it  is  able 
to  follow  out  tbe  principle  of  the  game  when  modified, 
by  tbe  varying  and  unexpected  moves  of  its  antagonist. 
Tbe  manner  m  which  this  is  done  is  briefly  as  follows  : 
The  opponent  to  the  automaton  makes  the  first  move  in 
the  game,  and  in  so  doing  causes  a  certain  C3*linder  or 
equivalent  device  to  change  its  position.  This,  from  the 
construction  of  the  apparatus,  causes  the  automaton  to 
make  that  play  which  the  proper  sequence  of  the  game 
requires,  and  at  the  same  time  moves  the  corresponding 
cylinder  into  position.  The  next  play  of  the  opponent 
moves  the  third  cylinder,  and  the  combination  of  the 
three  cylinders  determines  the  action  of  the  automaton 
for  ihe  fourth;  and  so  on  throughout  the  sequence.  If  the 
player  plays  perfectly,  the  game  will  be  drawn,  as  the 
automaton's  play  is  mathematically  correct.  If  the  op¬ 
ponent  makes  a  mistake,  the  automaton,  by  a  simple  de¬ 
vice,  takes  advantage  of  it,  and  makes  such  a  play  as  to 
win  the  game.  Illustrations  were  then  given  on  the 
blacuboard,  showing  that  there  were  three  general  con¬ 
ditions  of  the  problem,  the  third  being  much  more  com¬ 
plicated  than  the  other  two. 

The  application  of  this  mechanism  to  a  game  of  this 
kind  is  intended  to  illustrate  its  character,  and  to  show 
that  its  addition  to  apparatus  for  registering  physical 
phenomena,  or  for  performing  geometrical  or  mathe¬ 
matical  operations,  may  enable  such  mechanical  de- 
yices  to  have  a  use  much  more  extended  than  hereto¬ 
fore. 

The  paper  of  Prof.  Rogers  excited  much  interest, 
and  the  practicable  character  of  the  proposed  autom¬ 
aton  was  very  clearly  demonstrated.  Prof.  Hil- 
gard  inquired  how  many  pieces  of  machinery  were 
necessary.  Mr.  Rogers  said  that  in  the  first  of  the 
three  cases  involved  by  the  problem,  there  were  18 
levers  required;  in  the  second  case,  32;  in  the  third, 
48.  As  many  cylinders  were  required  as  there  are 
units  in  the  game;  as  many  levers  as  there  are  com¬ 
binations.  To  economize  machinery,  the  hoard  it¬ 
self  turned  round  a  half  or  more. 

Prof.  Hilgard  asked  whether  we  do  not  really 
think  very  much  as  the  automaton  acts — whether 
the  mental  process  was  not  similar  to  the  mechani¬ 
cal.  Prof.  Henry  said  that  the  question  was  trans¬ 
cendental  in  its  character.  Mr.  Rogers  mentioned 
that  several  solitaire  games  could  he  played  by  an 
automaton,  and  that  the  machinery  for  this  was  very 
simple,  but  it  had  not  the  same  interest  as  a  machine 
which  could  take  advantage  of  an  opponent’s  mis¬ 
takes. 

Three  papers  by  Prof.  A.  M.  Mayer  of  the  Stevens 
Institute  of  Technology,  Hoboken,  in  the  absence  of 
their  author,  were  read  by  the  Secretary  of  the 
Academy.  _ 

FUNCTIONS  AND  MECHANISM  OF  AUDITION. 

BY  PROF.  A.  M.  MAYER. 

This  paper  was  entitled  Suggestions  as  to 
the  Functions  of  the  Spiral  Seal®  of  the  Cochlea,  lead¬ 
ing  to  an  Hypothesis  of  the  Mechanism  of  Auaition. 
It  opened  by  a  reference  to  the  paucity  of  investigations 
on  the  form  and  functions  of  Ihe  cochlea,  and  mentioned 
as  ttie  principal  if  not  the  only  contribution  to  the  sub¬ 
ject  the  statements  and  suggestions  ot'  Dr.  J.  W.  Draper 
in  his  work  on  physiology  in  1S53.  Prof.  Mayer  dissents, 
however,  from  the  view  taken  by  Dr.  Draper  respecting 
the  action  of  the  auditory  apparatus,  basing  his  objec¬ 


tions  on  a  measurement  of  the  wave-length 8  of  the  a?* 
sumed  vibrations  and  a  comparison  of  those  lengths 
with  the  lengths  of  the  spiral  seal®  which  were  believed 
by  Dr.  Draper  to  be  the  subjects  of  these  vibrations. 
Prof.  Mayer  shows  that  the  seals  are  too  short  to  fulfill 
the  requirement. 

Prof.  Mayer’s  paper  then  gives  a  careful,  detailed, 
technical  review  of  the  anatomy  of  the  ear.  He  then 
undertakes  to  show  that  the  significance  of  these  ana¬ 
tomical  relations  is  to  briDg  the  sound  vibrations  to  act 
with  the  greatest  advantage  ou  the  eo-vibrating  parts 
of  the  ear,  and  to  cause  these  parts  to*make  one-lialf  as 
many  vibrations  in  a  given  time  as  the  tympanic  or 
basiolar  membranes.  This  is  demonstrated  by  an  ex¬ 
tended  review  of  tbe  functions  and  possibilities  of  dif¬ 
ferent  portions  of  the  auditory  apparatus.  In  the  course 
of  this  train  of  argument  Prof.  Mayer  advances  the  view 
that  what  are  known  as  the  hair-cell  cords,  having 
swellings  in  the  middle  of  their  lengths  which  cause 
them  to  act  like  loaded  strings,  are  probably  so  consti¬ 
tuted  that  each  hair-cell  cordis  adapted  to  co-vibrate 
with  only  one  special  sound.  He  mentions,  referring  to 
one  of  his  own  discoveries  reported  in  The  Trieuxe 
last  October,  that  these  hair-cell  cords  are  placed  in 
reference  to  the  pulses  striking  them,  somewhat  in  the 
relation  which  the  external  fibrils  of  the  musketo  bear  to 
a  wave-surface  to  which  their  lengths  are  perpendicular. 
If  his  view  he  correct,  these  cords  bear  to  the  membrane 
to  which  they  are  attached,  the  same  relation  as 
stretched  strings  bear  to  the  vibrating  tuning-forks  in 
Melde’s  experiments,  and  therefore  a  cord  in  the  fla  ¬ 
tus  of  the  ear  will  vibrate  only  half  as  often  in  a  second 
as  the  basilar  membrane  to  which  it  is  fastened. 

Prof.  Mayer  was  able  to  illustrate  this  theory  by  an 
apparatus  devised  for  the  purpose.  But  perhaps  the 
most  con  vincing  experiment  in  support  ofthe  hypothesis 
was  this  :  a  tuning  fork  held  near  the  e  ir  causes  a  sen¬ 
sation  corresponding  to  the  designated  pitch  of  the  fork. 
But  the  vibrations  of  this  fork  can  be  sent  to  the  inner 
ear  through  the  bones  of  the  head.  How  if  we  first  hold 
the  fork  near  to  the  ear  and  note  its  pitch,  and  then 
press  it  firmly  against  the  temporal  boue,  we  per¬ 
ceive  a  marked  difference;  we  hear  the  simple  sound 
of  the  fork  accompanied  by  its  octave.  By  a  va¬ 
riety  of  modifications  this  effect  was  clearly  brought 
out,  the  sound  communicated  only  to  the  Internal  ear 
always  having  the  higher  octave  of  the  folk  singing 
along  with  its  usual  note.  If  the  external  ear  be  now 
closed,  the  higher  octave  sounds  as  loud  as  the  original 
note.  Prof.  Mayer  has  the  testimony  of  an  accomplished 
musician  to  the  success  of  this  remarkable  experiment. 


DURATION  OF  THE  SENSATION  OF  SOUND. 

BY  PROF.  A.  M.  MAYER. 

This  paper  was  headed  Abstract  of  a  Re¬ 
search  in  the  determination  of  the  Law  connecting  the 
pitch  of  a  sound  with  the  duration  of  its  residual  sensa¬ 
tion,  and  on  the  determination  of  the  numbers  of  beats 
— throughout  the  range  of  musical  sounds — which  pro¬ 
duce  the  most  dissonant  sensations;  with  applications 
of  these  laws  to  the  fundamental  facts  of  musical  har¬ 
mony,  and  to  various  phenomena  in  the  physiology 
of  audition.  Prof.  Mayer  gave  the  particulars  of  a  se¬ 
ries  of  experiements  bj’ which  it  was  ascertained  what 
must  he  the  frequency  of  successive  sounds  to  have  them 
blend  indistinguishabl  v  together.  Worked  out  mathe¬ 
matically,  the  data  indicated  that  the  residual  sensation 
only  occupied  one  five-hundredth  of  a  second  in  the  case 
of  40,000  vibrations  per  second ;  hut  in  the  case  of  40 
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vibrations  to  a  second  the  residual  vibration  was  one- 
eleventh  of  a  second.  He  concludes  that  the  whole  ear 
vibrates  ns  one  mass,  and  the  durations  of  these  oscilla¬ 
tions  of  the  whole  ear  are  far  too  short  to  remain  one- 
thirtieth  of  a  second.  He  thinks  that  this  explains  our 
inability  to  distinguish  the  actual  pitch  of  sound  when 
that  pitch  exceeds  certain  well-known  limits.  One  of 
the  most  remarkable  deductions  was  that  the  duration 
of  the  sensation  depends  upon  pitch  rather  than  upon 
Intensity.  A  considerable  difference  in  intensity  has 
very  little  effect  upon  the  duration. 

Among  the  influences  which  ho  draws  from  this 
investigation  is  that  the  timbre  of  a  composite  sound 
begins  to  change  at  the  instant  the  vibrations  causing  it 
cease,  and  the  residual  sensatiou  becomes  more  and 
more  simple  till  at  last  only  tbo  simple  sound  of  the 
fundamental  harmonic  remains  in  the  ear.  There  are 
analogous  phenomena  in  respect  to  the  sensation  of  light 
to  the  eyes.  Another  deduction  is  that  a  composite 
sound  can  be  analyzed  by  means  of  a  revolving  disc  with 
sectors  cut  out  of  it,  interposed  before  the  ear.  Already 
this  line  of  research  lias  cleared  up  many  obscure  points 
in  the  theory  of  audition,  and  it  bids  fair  to  correct 
many  grave  errors  into  which  previous  investigators 
have  fallen. 


REFLECTION  OF  SOUND  FROM  FLAMES  AND 
HEATED  GASES. 

BY  PROF.  A.  M.  MAYER. 

This  was  a  series  of  experiments  showing: 
that  flames,  heated  gases,  and  cold  gases  of  densities 
differing  from  that  of  the  atmosphere,  can  reflect  sonor¬ 
ous  aerial  vibrations,  and  the  experiments  have  also 
given  a  measure  of  the  reflecting  power  of  flat  gas  flame. 
Prof.  Mayer  was  incited  to  this  investigation  by  read¬ 
ing  the  exceedingly  interesting  experiments  of  Prof. 
Tyndall  on  the  stoppage  of  sound  in  a  noil-homogeneous 
atmosphere,  and  the  description  of  an  apparatus  devised 
by  Mr.  Cottrell  to  Illustrate  this,  and  also  a  paper  by 
that  gentleman  on  “The  Division  of  a  Sound  Wave  by  a 
layer  of  Flame  or  heated  gas  into  a  reflected  and  trans¬ 
mitted  Wave.” 

Prof.  Mayer’s  method  of  illustration  is  simple  and 
easy  of  performance.  He  takes  two  similar  resonators 
and  places  the  planes  of  their  mouths  at  right  angles  to 
each  other.  Then  in  this  angle  he  firmly  fixes  the  tuuing- 
fork  corresponding  to  the  resonators,  so  that  the  broad 
face  of  one  of  its  prongs  tacos  the  mouth  of  one  reson¬ 
ator,  while  the  space  between  the  prongs  faces  tbe 
mouth  of  the  other.  Complete  interference  of  the  sounds 
issuing  from  their  mouths  is  obtained,  and  the  only 
sound  that  reaches  the  ear  is  the  faint  sound  given  by 
the  fork’s  action  ou  the  air  outside  the  angle  included 
by  the  rnoutbs  of  the  resonators.  It  in  these  circum¬ 
stances  we  close  the  mouth  of  either  ooe  of  the  resonators 
with  a  piece  of  cardboard,  the  open  resonator  will 
strongly  reenforce  the  sound  of  the  forks.  If  we  now 
cover  the  mouth  of  this  resonator  with  card-board,  we 
shall  again  have  silence. 

Now  substitute  for  oard-board,  when  both  resonators 
are  open,  the  flame  of  a  bat’s  wing  gas-burner,  with  one 
resonator,  and  use  something  more  permeable  to  sound 
than  the  card-hoard  with  the  other.  By  trying  a  series 
of  more  and  more  permeable  diaphragms,  it  was  found 
that  tracing  paper  just  equaled  the  effect  of  the  gas- 
flame  in  guarding  the  mouth  of  the  resonator  from  the 
entrance  of  sound.  A  sheet  of  heated  air  above  the  gas- 
burner  was  found  to  be  exactly  equivalent  to  the  gas- 
flame.  The  passage  of  a  sheet  of  cold  coal  gas  over  the 


mouth  of  the  resonator  produced  a  similar  effect  ;  and  so 
also  did  carbonic  acid  gas,  though  in  less  degree;  but 
cold,  dry  hydrogen  closed  the  mouth  of  the  resonator 
more  effectively  than  either  of  the  above  gases,  though 
not  equal  in  this  respect  to  the  heated  air  above  the 
bat’s  wing  flame.  Among  other  curious  results,  Prof. 
Mayer  has  ascertained  that  there  is  an  absorption  of 
sound  in  the  bat’s  wing  flame;  that  the  flame  is  heated 
by  the  sonorous  vibrations  which  enter  it  as  such,  and 
issue  as  heat  vibrations.  He  has  endeavored  to  obtain 
a  quantitative  mathematical  analysis  of  this  absorption 
and  hopes  for  exact  results. 


TESTS  OF  THE  STRENGTH  OF  PINE. 

BY  PROF.  W.'A.  NORTON  OF  YALE  COLLEGE. 

This  paper  was  exceedingly  elaborate,  and 
gave  the  results  of  a  series  of  experiments  on  the  sets  or 
residual  deflections  of  pine  sticks  after  having  been 
subjected  to  a  transverse  stress,  l'n  1869  Prof.  Norton 
demonstrated  that  the  received  theoretical  formula  for 
the  deflection  of  rectangular  beams  under  stress  re¬ 
quired  the  addition  of  another  term,  varying  directly  as 
the  length  and  inversely  as  the  breadth  and  depth  of 
the  beam.  Since  then  he  has  been  more  recently  ex¬ 
perimenting  upon  residual  sets  or  deflections.  The 
apparatus  for  testing  was  described  at  length  and  with 
great  detail.  Great  care  was  taken  to  guard  against 
incidental  errors,  especially  in  respect  to  consequences 
of  changing  temperature  during  the  stress.  There  was 
evidence  tbafafter  repeated  strains  a  molecular  change 
took  place  in  the  wood,  and  the  effect  of  strain,  after  an 
interval  of  rest,  to  a  great  extent  not  only  passed  awav, 
hut  even  left  the  stick  with  less  set  than  it  had  a  short 
time  before.  A  great  number  of  curious  and  seemingly 
contradictory  results  were  obtained  in  the  course  of 
these  very  numerous  and  varied  experiments.  As  one 
of  the  results  obtained  it  appears  that  a  load  equal  to 
one-fourth  of  the  breaking  weight  produces  a  perma¬ 
nent  set,  and  that  repeated  applications  of  this  load 
from  day  to  day  are  attended  with  a  continually  in¬ 
creasing  set.  It  results  that  such  wood  should  never  be 
subjected  in  any  structure  to  one-fourth  of  its  breaking 
strain. 

Prof.  Hilgard  suggested  that  it  was  desirable  to 
use  material  for  these  experiments  that  could  be 
examined  optically,  such  for  instance  as  glass.  Ho 
also  suggested  the  extreme  similarity  of  Prof. 
Thurston’s  experiments  upon  the  torsion  of  pine 
sticks.  Prof.  Norton  was  not  inclined  wholly  to  ac¬ 
cept  Prof.  Thurston’s  method  of  explaining  the  phe¬ 
nomena.  Prof.  Hilgard  mentioned  that  glass  rods 
took  a  set  under  torsion  ;  Prof.  Henry  urged  the 
use  of  homogeneous  material  in  those  experiments, 
and  Prof.  Rogers  suggested  brass  as  a  suitable  sub¬ 
stance;  he  agreed  with  Prof.  Hilgard  in  regarding 
the  pine  stick  as  a  mere  collection  of  fibers  with 
more  or  less  rosin  between  them. 

The  proceedings  of  the  day  were  closed  with  the 
reading  of  a  biographical  sketch  of  Prof.  Henry 
James  Clarke. 
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THREE  NOTABLE  ESSAYS— Second  Day. 

DR.  BROWN-SEQUARD’S  THEORY  OF  THE  OPERATION 
OF  THE  NERVES  AND  BRAIN— PROF.  NEWCOMB 
TELLS  OF  WHAT  AMERICA  IS  DOING  FOR  THE 
COMING  TRANSIT  OF  VENUS— MAJOR  POWELL’S 
EXPLORATION  OF  THE  CANONS  OF  COLORADO. 

Washington,  April  22.— The  session  of  this  clay  far 
exceeded  its  predecessor  in  interest.  It  is  rather  un¬ 
fortunate  that  the  Academy  makes  no  announce¬ 
ment  in  advance  of  the  programme  for  the  day,  but 
this  is  of  a  piece  with  its  general  indifference  to 
public  attention.  Not  only  is  no  programme  pub¬ 
lished,  hut  scarcely  any  is  arranged  in  advance. 
Only  a  few  of  its  members  knew  that  Dr. 
Brown-S6quard  was  to  deliver1  an  address; 
still  fewer  knew  that  Prof.  Newcomb  was  to  speak, 
and  there  was  an  element  of  uncertainty  even  as  to 
Major  Powell.  Had  it  been  generally  known  that 
Dr.  Brown-S6quard  would  tell  us  something  about 
our  brains,  there  would  have  been  no  difficulty  in 
packing  the  long  hall  of  the  Smithsonian  with  an 
eager  audience.  A  master  of  a  subject  with  which 
few  are  acquainted,  he  brings  to  every  utterance 
upon  it  the  rare  results  of  his  own  inquiries 
coupled  with  a  freedom  from  prejudice  in  favor 
of  antiquated  views  that  is  rare  in  his  profession. 
In  this  address  he  gave  a  clearer  expression 
than  ever  before  to  his  own  views  of  the  struc¬ 
ture  and  functions  of  the  brain  and  nervous 
system.  Hitherto  his  lectures  seem  to  have  been  too 
much  confined  to  tearing  down  the  edifices  of  theory 
which  his  predecessors  have  so  laboriously  reared. 
The  present  address  is  not  open  to  that  objection, 
though  it  does  good  service  in  exposing  the  fallacy 
of  views  recently  advanced  by  Dr.  Perrier  of  En¬ 
gland,  formed  on  a  narrow  circle  ot  experiments, 
which  have  threatened  to  lead  us  back  into  the 
mists  of  error  from  which  we  were  gradually  emerg¬ 
ing. 

The  address  of  Prof.  Simon  Newcomb,  the  emi¬ 
nent  astronomer  of  the  Washington  Observatory, 
has  an  immediate  interest.  Very  recently  The  Lon¬ 
don  Times,  in  a  very  long  article  describing  the 
preparations  making  for  observations  on  the  transit 
of  Venus,  dismissed  those  of  America  io  a  sentence 
of  almost  contemptuous  brevity,  to  the  effect  that 
little  or  nothing  was  known  about  them.  It  is  a 
fact  that  our  preparations  are  of  the  most  thorough 
character,  that  they  embrace  novel  and  ingenious 
modes  of  procedure,  that  they  are  worthy  both  in 
their  scale  and  character  of  the  nation  and  of  Amer¬ 
ican  science,  and  that  they  bid  fair  to  accomplish 
excellent  results.  It  was  to  tell  of  this  that  Prof. 
Newcomb  emerged  from  the  seclusion  of  bis  watch- 
tower  in  the  skies — a  man  of  bashful  and  retiring 
manner,  plain  and  thoughtful  in  his  words,  and  giv¬ 
ing  his  facts  with  simple  directness  of  expression. 
Both  Prof.  Newcomb  and  Dr.  Brown-Sdquard  speak 
without  notes,  and  do  not  prepare  their  communica¬ 
tions  in  manuscript. 

Major  Powell’s  description  of  the  Canons  of  Colo¬ 
rado  brings  freshly  before  us  the  wild  features)  of 
that  strange  Western  country  which  he  has  done  so 
much  to  explore.  His  expedition  seems  to  have 


penetrated  regions  hitherto  deemed  almost  inac¬ 
cessible,  aud  he  ha3  brought  back  a  large  amount  of 
information  of  value  from  a  scientific  point  of  view, 
as  well  as  an  exceedingly  entertaining  narrative  of 
adventure. 

Notwithstanding  the  fact  that  so  few  knew  what 
was  in  store  for  them,  there  was  a  considerable 
popular  audieuce  present  at  the  session,  in cduding  a 
number  of  ladies. 

FUNCTIONS  OF  THE  BRAIN  AND  NERVES. 

BY'  DR.  C.  E.  BROWN-SEQUARD. 

The  title  of  this  address  was  “  On  the  Pre¬ 
tended  Localization  of  die  Mental  aud  the  Sensorial 
Functions  of  the  Brain.”  Dr.  Brown-S<;quard  began  by 
saying  that  the  subject  has  heen  rendered  more  difficult 
by  assumptions  of  physiologists  upon  insufficient  data. 
Among  the  views  which  have  been  recently  put  forward 
upon  the  localization  of  nervous  power  in  certain 
parts  of  the  brain,  there  are  two  of  importance : 
One  relates  to  the  seat  of  power  actuating 
muscles,  and  the  other  is  as  to  the  seat  of 
sensation  for  different  nerves.  In  the  latter  particular, 
I  shall  review  especially  the  assumption  in  respect  to 
the  seat  of  power  for  speech.  The  following  are  some 
of  the  old  views  respecting  the  localization  in  the  brain 
of  trie  various  faculties.  There  was  a  theory  put  for¬ 
ward  by  Miiller  of  Berlin  which  for  a  time  bud  great 
popularity.  It  was,  however,  absolutely  wrong.  It 
assumed  that  as  regards  the  power  of  the  action  of 
the  will  on  the  muscles,  the  brain  must 
be  considered  as  the  keys  of  a  piano.  YVheu 
the  soul  or  the  will  acted  to  produce  a  movement,  it  was 
supposed  to  act  upon  the  nerves  as  the  fingers  upon  the 
keys  of  a  piano.  As  regards  sensation,  the  mechanism 
was  supposed  to  be  equalLy  simple;  it  was  supposed 
that  there  were  elements  by  which  the  sensations  were 
transmitted  through  the  whole  system,  without  any 
break,  through  the  spiual  cord  to  the  brain. 

DEFECTS  OF  THE  MECHANICAL  THEORY  OF  THE 
NERVES. 

This  theory  assumed  that  sensation  was  conveyed 
through  the  body  by  the  nerves,  as  the  bells  rung  in 
any  part  of  a  hotel  have  the  sound  conveyed  along 
wires  to  a  central  office,  where  the  fact  is  recognized 
from  where  tne  call  may  come.  But  this  assumption 
was  just  as  false  as  it  was  simple.  There  is  no  such  com¬ 
pact  continuity.  Pathology  shows  that  there  is  no  foun¬ 
dation  for  such  views.  In  the  first  place,  the 
spinal  cord  (which  is  the  organ  through  which 
all  the  nerve  libers  or  conductors  coming  through 
the  brain  have  to  pass,  and  also  oil  the  conductors  com¬ 
ing  from  the  periphery  to  the  braiu  have  to  pass)  can 
be  destroyed  in  great  part  without  destroying  either 
the  power  of  motion  or  the  power  cf  receiving  sensa¬ 
tions.  There  are  facts  respecting  the  medulla  oblon¬ 
gata,  which  as  yon  know  is  between  the  brain  and  the 
spinal  cord,  which  place  this  beyond  the  reach  of  ques¬ 
tion,  and  prevent  Muller’s  theory  of  mechanism  from 
having  our  permanent  acceptance. 

There  are  other  facts  relating  to  this  question  which 
are  certainly  quite  clear.  There  are  auimals  utterly 
without  brain,  which  still  exercise  the  functions  that  are 
supposed  to  be  located  in  that  organ,  such  for  instance 
as  the  Amphioxus  lanceolatus.  In  others  we  find  the 
part  that  answers  to  the  brain  is  hardly  large  enough 
to  meet  the  requirements  of  such  an  organ. 
Now  if  you  hold  your  arm  upon  a  table 
and  try  to  make  dots  with  a  pencil  in  your 
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fingers  without  changing  the  position  of  your  arm,  you 
wiil  be  able  to  make  perhaps  1,000  points.  Wei),  if  such 
a  power  as  that  exists — and,  indeed,  the  number  which 
I  have  given  is  not  too  large,  as  I  have  counted  792 
points  made  by  myself,  and  I  urn  a  miserable  draughts¬ 
man — if  such  a  power  exists  with  so  little  movement, 
you  can  easily  understand  what  an  immense  number  of 
fibers  it  would  require  to  establish  communication  be¬ 
tween  the  brain  and  the  periphery,  were  all  the  fibers 
continuous  from  the  brain  to  the  periphery,  or  vice 
versa.  Again,  if  we  divide  a  portion  of  the  spinal  cord 
wc  may  find  a  diminution  of  sensation  and  voluntary 
movement,  or  both,  below  the  point  of  division;  hut  the 
communication  is  not  utterly  severed;  there  is  not 
always  complete  paralysis,  ns  there  should  be  to  satisfy 
the  conditions  of  the  bell-wire  theory. 

In  fact  there  is  no  necessity  of  more  than  a  very  few 
fibers  to  establish  communication  between  the  brain 
and  the  spinal  curd.  It  is  more  Hire  a  telegraphic  com¬ 
munication  than  a  movement  along  a  wire,  by  which 
sensation  is  conveyed,  from  the  periphery  to  the  brain, 
or  the  brain  transmits  its  orders  to  the  periphery. 
Let  me  give  an  instance  of  what  I  mean.  If  a  piece 
of  ice  is  laid  upon  my  toot,  I  have  at  once,  the 
sensation  of  a  contact,  sensation  of  a  temperature, 
the  sensation  of  the  extent  of  tne  surface  of  the  ice  that 
touch;  s  me,  the  sensation  of  the  weight  of  the  ice,  and, 
if  it  is  left  upon  my  foot,  the  sensation  of  pain,  and  the 
sensation  oi  the  shin  to  which  the  ice  is  applied.  All 
those  forms  of  knowledge  are  communicated  at  once. 
I  believe  that  all  these  impressions  are  communicated 
to  the  spinal  cord,  which  as  a  single  wire  transmits  it  to 
the  bruin. 

PERTINACIOUS  ADHESION  TO  EXPLODED  THEORIES. 

Now,  as  to  the  two  sides  of  the  Drain,  the  old  view  was 
that  the  left  side  of  llie  brain  governs  the  movements  of 
the  right  side  of  the  bodv,  and  the  right  side  governs 
the  movements  of  the  left  side  of  the  body;  and  that 
there  is  a  similar  arrangement  respecting  perception  and 
sensation.  Facts  oppose  this  view.  I  am  sorry  to 
say  that  physicians  adhere  too  pertinaciously 
to  old  views  like  this,  without  regarding  more 
recent  discoveries.  We  are  constantly  holding  oil 
to  our  old  ciothing,  wearing  it  when  it  is  worn  out.  I 
am  sorry  to  speak  thus  severely  of  a  profession  which  is 
my  own,  but  the  discoveries  of  tne  last  ten  years  seem 
scarcely  to  be  recognized  by  the  medical  faculty. 
Younger  members  of  the  profession  should  seize  oppor¬ 
tunities  to  make  themselves  familiar  with  the  advances  of 
modern  discovery.  Take  such  facts  as  this  for  instance  : 
One-third  of  one-half  the  brain  may  be  utterly  destroyed 
without  any  symptom  ot  the  injury;  then  one-third  of 
the  other  half,  and  still  no  symptom.  Still  another  third 
of  either  half  may  be  destroyed  without  any  indication 
of  ill-health.  There  are  hundreds  of  the  first-named 
cases  ;  I  know  of  eleven  or  twelve  of  the  latter.  But 
Abercrombie  and  Spicer  relate  still  more  remarkable 
cases.  A  lady  of  refinement  had  had  very  slight  symp¬ 
toms  of  any  trouble  with  the  brain.  She  had  gone  to  a  tea 
party  and  enjoyed  herself  there;  had  walked  about  and 
talked  as  if  in  her  usual  health.  Nothing  in  her  sensa¬ 
tions  indicated  any  serious  trouble.  She  was  found 
dead  in  her  bed  the  next  morning.  The  autopsy  re- 
v,  aled  that  one  half  of  her  brain  was  entirely  destroyed, 
and  moreover  that  this  destruction  had  been  of  long 
standing.  The  account  of  this  is  to  be  found  in  Aber¬ 
crombie,  page  177,  4th  edition. 

Let  us  now  consider  the  question  of  the  locality  of  the 
intelligence  of  the  brain.  Most  physiologists  are  agreed 
that  this  is  the  gray  matter  of  the  upper  parts  of  the 


brain.  But  the  method  of  commnnication  is  still  open 
to  research.  Hers  the  lecturer  went  to  the  blackboard 
and  drew  a  figure  somewhat  like  a  sheaf  of  wheat  without 
a  baud  around  it;  the  stalks  representing  tbe  nerves,  the 
heads  of  wheat  representing  the  cells.  Now  you  may 
subtract  from  this,  by  disease  or  otherwise,  say  the 
upper  third,  and  still  you  have  the  nerves  and  the  nerve 
cells  and  the  processes  can  bo  carried  on  ;  but  in  tbe 
progress  of  such  destruction  downward  there  would 
eventually  be  reached  a  point  where  the  functions  of  the 
brain  could  no  longer  exist.  This  view  would  explain 
l  he  facts  ns  we  find  them.  Bat  there  is  no  case  on 
record  where  the  gray  matter  on  both  sides  of  the  brain 
has  been  destroyed  without  the  loss  of  intelligence,  and 
wo  must  regard  that  gray  matter  as  the  seat  of  the  in¬ 
telligence.  But  vast  portions  maybe  removed  before 
tlie  loss  of  intelligence  becomes  apparent.  This  I  have 
myself  tested  and  proved  by  vivisection  of  the  lower 
animals. 

Now,  in  respect  to  the  locality  of  the  power  of  speech. 
It  has  been  said  that  the  loss  of  braiu  power  to  express 
ideas  in  speech  was  located  in  a  certain  part  of  the 
brain.  This  affection  is  called  aphonia  or  aphasia. 
There  are  three  modes  of  expressing  ideas — l>y  speech, 
by  gestures,  and  by  writing.  It  is  with  the  first  only 
that  we  are  concerned.  Some  very  bold  theorists 
have  tried  to  locate  all  these  powers  in  a  partic¬ 
ular  part  of  the  brain.  Let  us  confine  ourselves  to  facts. 
D:.  Broca  of  Paris  has  advanced  the  view  that  a  certain 
small  portion  of  some  of  the  convolutions  of  the  brain 
held  the  power  of  speech.  I  admit  that  facts  seemed  to 
favor  this  view.  But  we  find  that  there  is  no  relation 
between  the  degree  of  aphasia  and  the  extent  of  the  dis¬ 
ease  iu  that  part,  and  there  are  cases  where  the  de  - 
structioa  of  those  convolutions  is  very  great 
and  !lie  injury  to  speech  very  lit¬ 
tle.  Secondly,  wo  find  that  disease  may 
have  overtaken  the  anterior,  the  posterior  and  the  mid¬ 
dle  lobes  of  the  brain,  tbe  particular  convolution  sup¬ 
posed  to  involve  speech  not  being  affieced,  and  yet 
there  is  marked  aphasia.  Now  is  some  one  of  these  lobes 
the  locality  of  the  power  of  speech  ?  Such  would  be  the 
reasoning  of  my  opponents.  We  should  be  obliged  to 
concede  that  in  some  persons  the  faculty  of  speech  ex¬ 
isted  iu  one  part  of  tile  brain;  iu  some  iu  another  ;  in 
others  another,  and  so  on  ad  infinitum.  This  is  a  reduo 
tio  ad  absurdum. 

There  is  the  case  of  the  paralysis  of  the  insaiie,  where 
the  gray  matter  may  be  diseased  on  both  sides  of  the 
brain.  Iu  these  cases  the  power  of  speech  does  not  seem 
to  lie  involved.  There  are  cases  of  aphasia  where  the 
diseased  person  has  had  the  power  of  speech  restored 
during  delirium.  The  speech  is  coherent,  though  the 
sense  may  not  be.  It  is  evident  then  that  the 
faculty  of  speech  is  not  actually  lost  iu  such  cases; 
and  yet  we  find  that  the  third  frontal  convolution  is 
actually  diseased  imthese  aphasiaes  who  talk  in  their 
delirium.  But  the  most  decisive  argument  is  found  in 
the  cases  that  I  have  seen,  where  the  third  frontal 
convolution,  [he  alleged  orgau  of  speech,  has  been 
destroyed,  and  yet  the  patients  have  not  lost  the 
power  of  speech.  Therefore  the  theory  is  itself 
destroyed.  There  are  fifty  cases  on  record 
to  show  that  the  question  of  right-handedness  or  left- 
handedness  does  not  apply  in  these  considerations.  The 
lecturer  hero  cited  cas'3  in  the  practice  of  Jaemet  of 
Montpelier  and  Mr.  Prescott-Hewitt  of  London.  Iu  the 
latter  case  the  palient  had  suffered  a  destruction  of 
that  part  of  the  brain  for  20  years,  and  yet  for  20  years 
had  spokeu. 
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THE  LOCALIZATION  OF  CENTERS  OF  MOTION  IN  THE 
BRAIN. 

We  shall  now  fate  up  the  question  of  the  localization 
of  motion  in  certain  parts  of  the  brain.  I  am  surprised 
at  the  avidity  with  which  a  certain  series  of  facts  have 
been  accepted  as  proof  of  this  theory  in  England.  A 
very  eminent  man,  of  whom  I  should  not  like  to  say 
anything  severe,  my  friend  Prof.  Carpenter,  has  ac¬ 
cepted  those  views.  I  may  say  that  all  England,  has 
accepted  them.  Prof.  Huxley  indeed  has  written  ine 
that  he  only  accepted  this  view  in  part;  hut  I  cannot 
see  how  he  can  accept  a  part  without  accepting 
the  whole,  where  eyeu  the  part  is  incorrect.  The  famous 
experiments  of  Dr.  Ferrier  of  Guy’s  Hospital  must  here 
be  considered.  As  you  will  see.  they  are  not,  however, 
conclusive.  By  the  application  of  galvanism  to  certain 
parts  of  the  brain  of  animals,  he  produced  certain  move  - 
meats.  When  we  do  not  stop  to  think,  this  would  seem 
to  prove  that  there  are  m  the  brain  certain  centers  of 
movement  governing  certain  parts.  But  it  is  only  a 
semblance.  A  part  of  the  facts  are  taken  for  the  whole. 
We  should  know  all  the  series  before  we  adopt  the  con¬ 
clusions.  Let  us  examine  the  other  facts. 

It  is  perfectly  well  known  that  the  cutting  away  of  a 
large  portion  of  the  brain  does  not  produce  the  least 
alteration  of  voluntary  movement  anywhere.  Suppose 
that  part  of  the  brain— say  the  anterior  lobe,  being  ex¬ 
cited  by  galvanism,  produces  a  movement  in  the  anterior 
limb.  Now  suppose  that  part  of  the  brain  is  cut  away— 
then  the  anterior  limb  should  be  paralyzed,  for  its 
voluntary  movement  is  gone.  Admitting  that  the 
other  half  of  the  brain  should  supply  the  place 
ol  the  missing  part;  let  us  take  that  away 
also.  Then  certainly  there  should  he  a  paralysis  of  the 
anterior  limbs.  But  there  is  not.  This  should  be  suf¬ 
ficient  to  invalidate  the  conclusions  of  Dr.  Ferrier.  But 
there  are  abundant  pathological  facts  of  this  nature, 
proving  the  fact  beyond  question.  And  then  there  are 
the  cases  of  recovery  from  paralysis.  There  is  no  such 
localization  of  power  as  Dr.  Ferrier  has  assumed.  If 
galvanism  be  applied  lo  the  severed  leg  of  the  frog,  the 
leg  will  jump,  though  there  is  no  brain  power  in  the 
question. 

What  should  have  been  done  was  to  have  cut  the  con¬ 
nection  of  parts,  so  that  a  general  effect  should  nor  have 
been  propagated  throughtout  the  brain  by  the  applica¬ 
tion  of  galvanism  to  a  part.  This  would  be  the  experi- 
mentum  cruris.  My  friend  Dr.  Dupre  of  Paris  has  made 
this  experiment.  I  made  it  also,  before  he  did,  but  he 
published  his  before  mine.  But  there  are  many  other 
facts  almost  equally  impressive  in  their  char¬ 
acter  which  may  be  cited.  We  fiud  many 

cases  where  the  lesion  of  part  of  the  brain 

produces  paralysis  on  the  same  side  of  the  body,  and  not 
on  the  opposite  side  as  in  the  majority  of  cases  is  the 
rule.  There  is  a  case  where  a  ball  passed  directly 
through  the  brain  and  it  produced  paralysis  on  the 
right  side  instead  of  the  opposite  side.  Here  Dr. 
Brown-SOquard  objected  to  having  a  certain  class  of 
bram  affections  named  after  him  ;  scat$ig  that  diseases 
should  be  named  from  their  distinctive  features  and  not 
atter  physicians. 

Dr.  Brown-Stiquard  then  applied  a  similar  course  of 
reasoning  to  the  localization  of  sensation  in  specific 
parts  of  the  brain,  using,  among  other  happy 
illustrations.  this  fact:  An  intestinal  worm 

will  occasion  sometimes  convulsive  movements, 
sometimes  paralysis,  sometimes  deficient  sensa¬ 
tion;  are  we  therefore  to  conclude  that  in  these  cases 
the  center  of  power  was  in  the  abdomen  1  He 


attacked  the  view  of  Gall,  saying  that  we  do 
not  know  the  locality  of  these  affections,  and 
have  no  reason  to  suppose  that  they  originate 
in  a  limited  area  of  the  brain.  We  now  know  that  only 
a  few  fibers  are  necessary  to  make  the  connection 
between  the  spinal  column  and  the  brain.  The  brain, 
like  the  rest  of  the  body,  receives  nerve  fibers  coming 
from  other  nervous  centers,  some  along  the  blood¬ 
vessels,  for  there  are  a  great  number  of  fibers  starting 
along  the  blood  vessels  and  going  into  the  cellular  Tissue 
of  the  brain;  some  fibers  coming  from  the  sympathetic 
nerve;  others  coming  from  various  sources.  We  find, 
for  instance,  that  the  prick  of  an  exceedingly  fine  needle 
at  the  crux  cerebelli  will  produce  rotary  movements, 
the  animal  wh  iling  around  with  a  rapidity  impossible 
in  a  normal  condition.  The  activity  of  the  heart  may  be 
stopped  by  the  prick  of  a  needle  point;  convulsions  may 
be  similarly  stopped  by  the  action  of  carbonic  acid  on 
the  mucous  membrane  of  the  throat.  With  these  facts 
under  consideration  we  may  see  thevast  field  of  research 
that  yet  lies  before  us,  the  mere  questions  arising  from 
the  activity  of  nerve  cells  affording  an  almost  boundless 
subiect  for  inquiry.  But  it  is  evident  that  we  cannot 
locate  the  centers  of  either  sensation  or  motion  in  speoi 
fie  parts  of  the  nervous  system. 


OBSERVING  THE  TRANSIT  OF  VENUS. 

BT  PROF.  SIMON  NEWCOMB  OF  THE  WASHINGTON 
OBSERVATORY. 

This  was  a  description  of  the  preparations 
in  this  country  for  The  great  astronomical  event  of 
next  December.  The  first  steps  in  respect  to  the  ob¬ 
servations  on  the  Transit  of  Venus  were  taken 
in  Washington  four  years  ago.  The  plan  adopted 
divided  itself  into  three  parts;  the  nature 
of  the  observations;  the  stations  to  he  chosen,  and  the 
organization  of  the  paities  of  observers.  The  funda¬ 
mental  idea  o'  the  methods  adopted  was  then  stated. 
The  two  classes  of  determinations  were,  on  the  one 
hand,  observations  of  interior  and  exterior  contact,  and 
on  the  other,  measurements  between  the  centers  of  the 
bodies  observed.  There  are  also  the  visual  method  and 
the  photographic  method. 

Hitherto  the  visual  method,  however  employed,  has 
proved  very  uncertain.  It  is  now  about  200  years  since 
Halley  observed  a  transit  of  Venus  at  the  .Island  of  St- 
Helena.  The  absolute  accuracy  of  his  observations  can¬ 
not  now  be  accepted.  The  difficulty  is  in  knowing 
the  exact  moment  of  the  ingress  or  egress  of  the 
planet  from  the  sun’s  disk.  The  approach  of  the  two 
points  of  light  when  the  planet  outs  the  disk  of  the  sun 
is  a  matter  not  only  of  the  most  delicate  observa’iou,  it 
is  a  point  in  which  an  intrinsic  uncertainty  is  involved. 
Even  at  the  last  transit  of  Mercury,  observers  differed 
enormously  m  noting  the  time  of  disappearance  of  the 
dark  line  of  sky  which  separated  that  planet  from  the 
sun. 

DIFFICULTIES  IN  OBSERVING  A  TRANSIT. 

The  best  way  to  ascertain  the  conditions  of  this 
phenomenon  is  by  the  observation  of  the  transit  of  an 
artificial  Venus  over  an  artificial  sun.  This  was  done, 
rather  more  than  a  year  ago,  at  the  high  point  visible 
from  the  Observatory.  The  artificial  sun  and  planet 
were  placed  on  Wilder’s  building,  at  a  distance  of  3,300 
feet,  in  order  that  full  effect  might  be  given 
to  atmospheric  vapors  and  softenings  of  the 
outline.  The  apparent  dimensions  cf  the  artificial 
sun  and  pianet  were  those  that  will  be  presented  by  the 
real  bodies  at  the  time  of  the  transit.  It  is  found  that 
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the  sun  looks  a  little  larger  and  the  planet  a  little 
smaller  than  their  true  magnitudes.  When  the  light  of 
the  sun  is  close  to  the  planet  the  space  between  is  ap¬ 
parently  filled  by  a  ligament  known  as  the  black  drop. 
It  is  commonly  supposed  that  the  moment  of  disappear¬ 
ance  of  the  black  drop  is  the  moment  of  contact:  but  the 
uncertainty  thus  occasioned  is  of  serious  moment.  It  is 
not  due  merely  to  a  bad  atmosphere;  it  is  an  absolute 
effect  independent  of  this  cause.  In  obserying  the  arti¬ 
ficial  Venus  the  same  difficulty  is  more  or  less  oucouu- 
terad.  Even  in  a  fairer  atmosphere  than  we  hope  for  at 
the  time  of  the  transit  we  must  expect  this  phenomenon. 

In  moving  toward  the  edge  of  the  sun,  before  reaching 
it,  there  is  again  a  similar  source  of  error.  A  cloud 
seems  to  pass  through  the  thread  of  light  between  the 
planet  and  the  edge  of  the  sun;  the  bright  line  grows 
darker  and  darker,  and  at  last  disappears — that  being 
the  moment  of  true  contact.  No  ordinary  observ’d-  can 
fix  this  time  with  accuracy.  Another  method 
has  heen  suggested — observation  by  pho¬ 

tography;  but  the  difficulty  here  is  that  the  photograph 
is  dependent  upon  the  comparative  actinic  power  of  the 
thread  of  light,  and  every  photographer  knows  that  the 
slightest  haze  will  make  a  difference  in  the  impression 
on  the  sensitive  plate.  The  light  thrown  on  one  plate 
may  be  five  or  even  ten  times  greater  than  on  another 
without  any  corresponding  difference  in  the  facts.  X 
think  we  shall  not  attempt  the  photographing  of  the 
interior  contact. 

It  was  supposed  that  the  movement  of  Venus  into  the 
sun’s  atmosphere  could  be  observed  by  means  of  the 
spectroscope  with  great  accuracy;  but  a  committee  in 
Germany,  including  Zowlner  and  Awers,  came  to  the 
conclusion  that  this  was  after  all  one  of  the  most  un¬ 
certain  methods,  and  it  was  finally  given  up  entirely. 
It  has  heen  found,  however,  that  the  moment  when  the 
planet  first  makes  a  notch  on  the  sun  is  a  well  defined 
occasion,  and  the  experiments  of  Striibner  of  St. 
Petersburg  agree  with  ours  on  the  artificial  Venus  in  this 
particular.  Another  method  of  determining  this  problem 
consists  in  observing  the  distances  of  the  centers  of  the 
two  bodies.  The  Germans  thought  of  doing  this  by 
means  of  lieliometers ;  hut  the  use  of  the  necessary  num¬ 
ber  of  these  instruments  is  impracticable,  as  they  are 
cumbrous  and  expensive.  I  believe  there  is  not  a  heli¬ 
ometer  in  this  country. 

The  American  method  of  photographing  the  transit 
has  been  already  published :  this  is  the  method  of  Prof. 
Wlnloek,  and  experiments  have  shown  that  it  is  likely 
to  be  eminently  successful.  The  photograph  is 
taken  by  means  of  a  horizontal  telescope  into 
which  the  image  is  deflected.  It  was  at 
first  supposed  that  the  measures  could  he  taken 
direct  upon  the  photograph;  but  thi3  has  elements  of 
inaccuracy,  except  by  the  method  of  photography  de¬ 
vised  by  Prof.  Winlock.  The  other  methods  of  photo¬ 
graphy  will  not  give  a  closer  approximation,  according 
to  M.  Delarue,  than  one  minute  of  are;  but  we  have 
already  much  closer  measurements  of  the  solar  parallax 
than  this  would  provide.  Our  present  uncertainty  does 
not  .exceed  thirty-four  hundredths  of  a  second.  Such 
photographs  would  be  of  no  value.  The  method  of  Prof. 
Winlock  was  then  described. 

STATIONS  AND  ORGANIZATION. 

Let  us  now  consider  the  matter  of  stations.  Suppose 
for  instance  that  we  had  four  stations,  two  northern  and 
two  southern.  If  these  were  divided  iuto  two  classes  of 
observations,  A  and  E  at  the  north  and  A  and  B  at  the 
south,  as  A  is  not  comparable  with  B,  the  failure  of 
either  A  at  the  north  and  Bat  the  south,  or  B  at  the 


north  and  A  at  the  south,  would  render  all  the  four  ob- 
sei  rations  valueless.  Therefore,  all  the  observations 
will  be  of  tbe  same  character.  The  chief  element  in  se¬ 
lecting  stations  has  been  their  meteorology,  ilhe 
question  at  issue  being  their  liability  to 
bad  weather  at  the  time  of  the  transit.  About 
two  years  ago  circulars  were  sent  to  American  Consuls 
in  almost  every  part  of  the  world  where  the  transit  is 
visible,  to  ascertain  the  condition  of  the  weather  at 
those  points  in  November  and  December,  and  every 
other  source  of  similar  information  was  utilized.  We 
had  thought  of  selecting  from  a  number  of  others  Hurd’s 
Islands  in  the  Southern  Indian  Ocean  as  being  one 
among  the  nest  stations.  Northern  stations  with  proba- 
'bilities  of  good  weather  are  easily  to  be  bad.  Especially 
favorable  in  this  view  is  Peking  in  China  and  Vladivo¬ 
stok  in  Siberia.  In  Japan  the  weather  is  scarcely  as 
favorable.  Hakodadi  was  very  objectionable  in  respect 
to  weather  ;  Yokohama  was  just  as  bad ;  Nagasaki  was 
rather  better. 

The  only  satisfactory  station  in  the  southern  hemis¬ 
phere  In  respect  to  weather  was  found  to  he  Hobart  Town, 
in  Tasmania.  New-Zealand  is  nearly  as  favorable.  But 
from  all  the  other  proposed  Southern  stations  the 
accounts  were  very  had ;  notably  at  the  proposed  station 
at  Hurd’s  islands  the  almost  uniform  report  was  “  clouds, 
rain,  tempests,  and  snow the  chances  of  observation 
there  dm  not  exceed  two-tenths;  this  station  was  there¬ 
fore  given  up.  The  most  favorable  station  left  at  the 
South  was  Kerguelen  Island,  though  somewhat  neighbor¬ 
ing  to  Hurd’s  Islands,  aDd  that  was  selected.  A  party 
will  also  be  landed,  if  practicable,  at  Crozet’s  Island.  In 
stead  of  sending  four  parties  to  each  hemisphere,  we 
shall  send  three  to  the  north  and  five  to  the  south,  10 
equalize  the  chances  as  to  weather.  We  hope  to  get 
complete  results  from  two  parties  in  each  hemisphere. 

Tuo  following  is  a  list  of  the  chiefs  of  parties  and  their 
stations:  Northern  stations,  Wladi vostock,  Siberia, 
Prof.  A.  Hall,  U,  S.  N.;  Nagasaki,  Japan,  Geo.  Davidson, 
U.  S.  Coast  Survey  ;  Peking,  China,  Prof.  James  C.  Wat¬ 
son  of  Ann  Arbor,  Micb.  Southern  stations,  Crozet’s 
Island,  South  Indian  Ocean,  Capt.  Baymondi  U.  S.  A.; 
Kerguelen  Island,  South  Indian  Ocean,  L'.eut.-Comman- 
der  George  P.  ByaD,  U.  S.  N.;  Hobart  Town,  Tasmania, 
Prof.  Win.  Harkness,  U.  S.  N.;  New  Zealand,  Prof.  C.  H. 
Peters  of  Clinton,  N.  Y.;  Chatham  Island,  South  Pacific, 
Edwin  Smith,  U.  S.  Coast  Survey.  The  constitution  of 
each  party  is  such  that  in  case  of  disability  on  the  part 
of  its  chief,  the  second  officer  can  take  his  place.  Each 
party  will  have  three  photographers— a  chief  photo¬ 
grapher,  who  must  have  been  of  long  experience  in  the 
business;  an  assistant  that  has  had  practice, 
and  a  second  assistant  trained  only  for  the  occasion. 
Nearly  all  the  second  assistants’  positions  have  been 
filled  by  students  or  graduates  of  various  schools  and 
technological  colleges  throughout  the  country.  The  par¬ 
ties  for  the  southern  station  will  sail,  we  expect,  about 
June  1.  These  are  all  ready;  the  photographers  are  to 
be  in  lull  practice  here  next  week.  The  northern  parties 
will  go  later  and  not  all  together.  The  Navy  Department 
has  furnished  a  ship,  the  Swatara,  to  go  to  the  southern 
stations.  Tiie  longitudes  of  the  stations  will  he  deter¬ 
mined  by  occupations  wherever  telegraph  communica¬ 
tion  is  impracticable;  but  already  there  is  such  com¬ 
munication  between  Vladivostok  and  Hobart  Town. 
Arrangements  are  made  with  the  Governments  for  ex¬ 
changing  longitude  signals,  and  tne  prospect  of  the  ex¬ 
tension  of  cables  to  New-Zealand  and  other  points  gives 
fair  hope  that  there  will  be  only  a  few  points  where  the 
method  of  occultationa  will  be  the  sole  resort. 


National  Academy  of  Sciences. 


THE  COLORADO  C ASTONS. 

BY  MAJOR  J.  W.  POWELL. 

This  was  an  elaborate  descriptive  essay,  an 
account  of  the  progress  made  in  the  survey  of  the  Colo¬ 
rado  and  its  tributaries  by  parties  under  direction  of  the 
Smithsonian  Institution.  The  following  extracts  show 
the  character  of  the  country  : 

The  whole  region  embraced  in  the  survey  is  a  canon 
country.  At  the  very  beginning  we  have  a  series  of 
canons  through  the  Uintah  Mountains,  as  the  chanuel  of 
Green  River,  Flamiug  Gorge,  King-fisher  Canon,  Red 
Canon,  the  Canon  of  Lodore,  Whirlpool  Canon,  and  Split 
Mountain  Canons.  Then  Yampa  Canon,  the  canon  along 
the  lower  course  of  the  river  of  the  same  name,  and  many 
other  tributary  canons.  Then  below,  in  descending  the 
river,  the  Canon  of  Desolation,  Gray  Canon,  Dab3'rinth 
Canon,  and  Stillwater  Canon,  with  their  laterals  ;  then 
Cataract  Canon,  a  profound  chasm  below  the  junction  of 
the  Grand  and  Green,  then  Narrow  Canon,  which  termi¬ 
nates  at  the  mouth  of  the  Dirty  Devil  River;  many 
canons  lateral  in  all  these  have  also  been  explored. 

Along  all  the  streams  mentioned  we  have  series  of 
canons,  and  yet  all  of  these  represent  but  a  part  of  the 
canons  explored  and  mapped,  for  there  are  many  pra- 
found  chasms,  the  channels  of  intermittent  streams,  dry 
during  the  greater  part  of  the  season,  that  are  hundreds 
of  feet  deep,  and  that  never  have  a  continuous  stream 
for  their  entire  length.  But  I  cannot  stop  to  enumerate 
all  of  these  dry  gorges. 

Then  Glen  C.ifion,  a  beautiful  chasm  carved  by  the 
river,  in  the  bright-red  homogeneous  sandstone  of  Tri- 
assic  age.  From  the  mouth  of  the  Paria  River  to  the 
mouth  of  the  Colorado  Chiquito  is  the  beautiful  gorge  to 
which  we  have  given  the  name  of  Marble  Canon.  The 
walls  are  of  limestone,  and  near  the  foot  are  of  a  crys¬ 
talline  structure  which  receives  a  beautiful  polish  ; 
white,  gray,  slate-color,  pink,  brown,  and  saffron-col¬ 
ored  marbles  are  here  found,  carved  and  fretted  by  the 
waves  of  the  river,  and  polished  by  the  floods  of  sand 
which  are  poured  over  the  walls  during  the  seasons  of 
showers,  giving  to  the  walls  of  the  canons,  which  have 
assumed  architectural  forms  on  a  giant  scale,  an  appear¬ 
ance  of  great  beauty  and  grandeur. 

Then  we  have  the  Grand  Canon,  the  most  profound 
chasm  known  on  the  globe.  Were  a  hundred  mountains, 
each  as  large  as  Mount  Washington,  plucked  up  by  the 
roots  to  the  level  of  the  sea  and  tumbled  into  the  gorge, 
they  would  not  fill  it. 

Perhaps  the  most  wonderful  of  the  topographic  fea¬ 
tures  of  this  country  are  the  lines  of  cliffs,  escarpments 
of  rock  separating  upper  from  lower  regions  by  bold, 
often  vertical  and  impassable  barriers,  hundred  or  thou¬ 
sands  of  feet  high  and  scores  or  hundreds  of  miles  in 
length.  I  will  enumerate  some  of  the  more  important. 
First,  we  have  the  Brown  cliffs,  an  escarpment  which 
forms  the  southern  boundary  of  the  plateau 
through  which  the  Canon  of  Desolation  is  carved ; 
then  the  Azure  cliffs,  the  southern  escarpment  of 
the  plateau  through  which  Gray  Canon  is  cut ; 
then  the  Orange  cliffs^  a  broken  escarpment, 
which  commences  at  the  foot  of  the  Sierra  Da 
Sal,  on  the  eastern  side  of  Grand  River,  past  the  Grand, 
then  across  the  Green  River,  and  then  down  in  a  south¬ 
westerly  direction  parallel  to  the  Colorado  River  about 
fifty  miles,  and  then  turps  again  to  the  south-east  and 
crosses  the  Colorado,  terminating  in  the  slope  of  the 
Sierra  Da  Sal,  two  or  three  scores  of  miles  south  of  the 
initial  poiDt.  Thus  the  head  of  the  Colorado,  the  junc¬ 
tion  of  the  Grand  and  Green,  is  encompassed  by  a  tow¬ 


ering  wall— the  Sierra  Da  Sal— on  the  east ;  on  the  north, 
west,  and  south  the  Orange  Cliffs ;  on  every  side  a 
facade  of  storm-carved  rocks  is  presented.  The  In¬ 
dian  name  for  this  basin  is  Tum-pin  wu-neir  tw- 
weap,  the  land  of  standing  rocks.  Buttes,  towers, 
pinnacles,  thousands  and  tens  of  thousands  strange 
forms  of  rock,  naked  rock  of  many  different  colors  are 
here  seen  ;  so  that  before  we  had  learned  the  Indian 
name  we  thought  jjof  calling  it  the  Stone  Forest  or 
Painted  Stone  Forest;  and  these  rocks  are  not  fragments 
or  piles  of  irregular  masses,  but  standing  forms,  carved 
by  the  rain  drops  from  the  solid  massive  beds.  Weird, 
strange  and  grand  is  the  Tum-pin  wu-neir  lu-weap. 

Passing  by  many  others,  let  us  speak  of  three  more  only. 
The  Hurricane  ledge  is  an  escarpment  due  to  a  fault 
having  a  northerly  and  southerly  direction,  starting 
away  to  the  North  of  Tokerville,  in  Utah  Territory,  and 
running  South  across  the  Colorado  River.  It  probably 
continues  in  this  direction  as  a  fault  or  a  fold  for  400 
miles. 

The  Vermillion  cliffs  have  an  easterly  and  westerly 
trend ;  this  line  then  crosses,  in  an  irregular  way,  the 
head  waters  of  the  Rio  Virgin,  still  on  the  east  crossing 
the  head  waters  of  the  Kanab  and  the  folds  around  the 
northern  extremity  of  the  Kaibab  plateau,  then  crosses 
the  Colorado  and  turns  in  a  southerly  direction  across 
the  Dittle  Colorado  by  a  mouoclinal  fold.  This  escarp¬ 
ment  presents  a  wall  of  triassic  red  sand-stone,  and  is 
due  to  erosion ;  the  beds  below  have  been  stripped  away 
by  the  rains  and  rivers. 

White  cliffs  are  approximately  parallel  to  these ;  the 
line  is  a  broken  angular  escarpment  in  jurassie  limestone 
and  homogeneous  gray  sandstone,  capped  hy  beds  of 
limestone. 

To  the  knowledge  of  the  geography  of  this  country 
we  have  given  a  great  number  of  plateaus.  Those 
along  the  course  of  the  Green  and  Upper  Col¬ 
orado  I  may  not  stop  to  mention.  Geographers 
and  geologists  have  heretofore  spoken  of  a  great 
Colorado  plateau,  referring  to  the  district  of 
country  through  which  Marble  and  Grand  canons  are 
cut,  for  so  it  appeared  to  the  observer  staudiug  on  the 
south-west  margin  of  this  great  district  of  counrry ;  but 
it  has  proved,  in  fact,  to  be  a  complex  system  of 
plateaus,  bounded  by  walls  of  faults,  escarpments  or 
cliff's  of  erosion,  and  canon  gorges.  Chief  among  these 
are  the  Mark-a-gunt,  Pauns-a-guat,  Aquarius,  and  Kai- 
por-o-wits  plateaus,  lying  to  the  north  in  the  surveyed 
district,  and  in  which  head  the  Dirty  Devil,  the 
Eseolante,  the  Paria,  the  Kanab,  and  the  Rio  Virgin 
Rivers.  The  upper  beds  of  which  these  plateaus  are 
composed  are  of  tertiarjr  age,  but  they  carry  on 
their  backs  extensive  outflows  of  lava  and  numbers  of 
dead  volcanoes.  The  numerous  plateaus,  mesas,  and 
terraces  to  the  south  of  these  are  composed  of  beds  of 
cretaceous  and  jurassie  age,  but  I  pass  them  by  without 
further  mention.  Tne  Paria  plateau,  on  che  south  side 
of  the  river  of  the  same  name,  is  a  great  table 
of  trias.  On  the  north  side  of  the  grand  canon 
we  have  the  Kaibab,  the  Kanab,  the  Viu-karet  and 
Shevwitz  plateaus.  These  are  extensive  tables 
of  carboniferous  age  with  many  eruptive  masses 
and  volcanic  cones.  For  the  great  plateau  to  the  south 
of  the  Colorado  River,  bounded  on  tbe  north  by  the 
grand  canon,  on  tne  south-west  by  an  escarpment, 
which  is  the  continuation  of  the  Hurricane  ledge,  hut 
which  in  this  locality  has  received  the  name  of  Aubrey 
cliffs,  and  on  the  north-east  by  a  great  escarpment 
which  faces  the  Dittle  Colorado,  and  whose  eastern 
boundary  is  not  determined,  I  propose  to  retain  the 
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name  originally  given  to  the  whole  series  of  plateaus— 
Colorado  plateau. 

These  plateaus  can  be  thrown  into  classes  on  geologi¬ 
cal  grounds,  as  follows:  The  tertiary  plateaus  to  the 
north,  cretaceous  plateaus  immediately  south,  triassic 
plateaus  next  m  order,  and  carboniferous  on  the  south. 
The  geological  classification  serves  well,  also,  tor  geo¬ 
graphic  purposes,  as  each  group  has  peculiar  topographic 
features,  depending  on  the  texture  and  structure  of  the 
rocks  of  which  they  are  composed. 


A  VARIETY  OP  SUBJECTS— Third  Day. 

AN  INSTANCE  WHERE  SOLAR  TIDES  EXCEED  THOSE 
CAUSED  BY  THE  MOON— A  NOVELTY  IN  INORGANIC 
CHEMISTRY— THE  THEORY  OF  CYCLONES— NEARLY 
ALL  THE  ATMOSPHERE  OF  THE  EARTH  TWO  HUGE 
CYCLONIC  WHIRLS. 

Washington,  April  23. — Disagreeable  weather 
tended  to  reduce  the  audience  of  April  23  at  the 
Smithsonian  Institution.  The  subjects  discussed 
did  not  equal  in  general  interest  those  of  the  previous 
day,  but  they  had  at  least  the  merit  of  bringing 
forward  some  novelties  in  scientific  discovery.  The 
statements  of  Prof.  Ferrel  respecting  the  tides  of 
Tahiti  were  curious  rather  than  important.  The 
discoveries  of  Prof.  Gibbs  of  Harvard,  who  is  equally 
noted  as  an  original  investigator,  and  as  an  editor  of 
The  American  Journal  of  /Science  and  Arts,  of  com¬ 
pounds  in  inorganic  chemistry  having  the  character¬ 
istic  of  metamerism  that  has  hitherto  been  unknown 
excent  among  organic  substances,  seems  to  open  a 
new  field  of  research.  Prof.  Gibbs  mentioned  that 
he  bad  given  no  name  to  Ms  new  compounds ;  for 
which  we  may  be  truly  thankful,  since  names  that 
chemists  are  apt  to  indulge  in  when  making  discov¬ 
eries  in  organic  chemistry,  are  rarely  limited  by  six 
or  seven  syllables  and  sometimes  reach  a  dozen. 

The  communication  from  Prof.  Alexander,  the  dis¬ 
tinguished  astronomer  of  Princeton,  suggests  a  very 
interesting  though  difficult  inquiry.  Prof.  Hayden 
gave  a  glowing  and  rapid  sketch  of  the  explorations 
in  which  he  has  been  engaged,  and  of  the  work 
accomplished  and  under  way.  Pie  was  warmly 
greeted  by  several  of  the  professors,  who  evidently 
held  his  work  in  high  esteem.  Prof.  Silliman 
told  of  the  localities  of  the  American  ores  of 
tellurium — that  curious  substance  which  once  on 
a  time  a  bold  experimenter  swallowed,  the  result 
being  that  his  friends  dropped  off  gradually.  He 
noticed  after  a  few  days  that  everybody  seemed  to 
avoid  him.  Finally  he  cornered  one  of  them  and 
begged  an  explanation.  “  Why,  the  fact  is,”  said 
his  friend,  with  his  nose  in  his  handkerchief  as  he 
spoke,  “  you  must  he  aware  that  you  have  a  horrible 
smell.”  The  experimenter  was  obliged  to  retire  into 
obscurity  for  some  weeks,  till  the  tellurium  was  out 
of  his  system.  Prof.  Ferr el’s  theory  of  the  law  of 
cyclones  was  exceedingly  interesting  to  the  meteor¬ 
ologists  present. 


THE  TIDES  OF  TAHITI. 

BY  PROF.  WM.  FERREL  OF  THE  U.  S.  COAST  SURVEY. 

lu  1856  the  U.  S.  Coast  Survey  took  advan¬ 
tage  of  tne  surveyiug  expedition  under  charge  of  Capt. 
(now  Commodore)  John  Rodger3  to  obtain  a  series  of 
tidal  observations  at  tne  Island  of  Tahiti  in  the  Pacific. 
A  self-registering  tide  gauge  was  sent  by  the  Coast 
Survey,  and  left  by  the  expedition  in  the  hands  of  a 
French  soldier  at  the  town  of  Papeetee  on  that  island. 
By  this  means  a  series  of  observations  nearly  complete 
was  obtained  from  June  1  to  Oct.  1.  These  were  re¬ 
duced  by  the  Coast  Survey  and  published  in  the  report 
of  1864.  Tiie  great  peculiarity  of  these  tides 
is  that  the  solar  tide  is  for  the  most  part 
greater  than  the  lunar  tide,  although  the  force  pro¬ 
ducing  the  latter  is  more  than  double  that  producing 
the  former.  There  is  oniy  one  other  case  of  the  sort  in 
the  world — at  Courtown,  Irelaud.  It  is  not,  however, 
due  to  any  exception  in  the  general  theory  of  the  tides. 
Certain  constants  in  the  tidal  expressions,  which  have 
to  be  determined  by  observations,  are  unusually  large 
iu  this  case.  It  is  yet  impossible  to  specify,  however, 
wbat  are  the  irregularities  of  ocean  bottom  and  of  coast 
outline  which  occasion  the  phenomena  in  this  particular 
instance. 

A  representation  was  here  given  by  diagrams  of  the 
solitidal  intervals ;  i.e.,  a  mean  of  the  curves  for  morning 
aud  evening  tides,  as  furnished  iu  the  Coast  Survey  Re¬ 
port.  The  small  diurnal  tide  was  eliminated  from  the 
representation,  which  only  gave  the  semi-diurnal  tides. 
The  solitidal  intervals  were  given  instead  of  the  luui- 
tidal,  because  the  former  were  the  larger.  In  June, 
however,  at  the  time  of  the  quadratures,  when  the  solar 
and  lunar  forces  are  in  opposition,  the  sun  has 
its  greatest  declination,  and  the  moon  is  near 
the  equator,  and  hence  the  solar  tide  is  smaller 
and  the  lunar  greater  than  usual.  Hence 
also,  in  June  and  July,  the  times  of  high 
water  at  the  quadratures  follow  the  moon,  and  the 
range  of  the  solitidal  interval  is  from  0  to  12  hours.  But 
toward  September,  at  the  quadratures,  the  moon  is 
near  its  maximum  declination  and  the  sun  near  the 
equator,  and  hence  the  solar  tide  is  larger  than  usual 
and  the  lunar  smaller  ;  and  the  times  of  high  water  fol¬ 
low  the  sun  rather  than  the  moon,  and  occur  within  a 
range  of  three  or  four  hours  near  noon  and  midnight. 

From  theoretical  considerations  applied  to  the  observa¬ 
tions,  it  was,  however,  shown  that  the  observed  times  of 
high  water  in  the  small  tides,  affected  by  abnormal  dis¬ 
turbances  of  the  winds  and  changes  of  barometric  pres¬ 
sure,  necessarily  differ  considerably  from  the  theoretical 
calculation,  which  merely  depends  on  the  forces  exer¬ 
cised  by  the  sun  and  moon. 


METAMERISM  IN  INORGANIC  CHEMISTRY. 

BY  PROF.  WOLCOTT  GIBBS  OF  HARVARD  UNIVERSITY. 

Although  this  paper  was  of  a  technical  char¬ 
acter,  audits  greatest  value  is  of  course  to  those  who 
are  interested  directly  in  chemical  researches,  it  pre¬ 
sents  a  discovery  so  novel  iu  its  character  that  it  can 
scarcely  bo  without  interest  even  to  the  non-professional 
student.  Hitherto  what  has  been  denominated  metame¬ 
rism  bas  never  beeu  observed  except  in  organic 
substances.  Bodies  are  said  to  be  metameric  when  they 
are  of  the  same  composition  and  atomic  weight,  but  dif- 
feriog  entirely  in  their  properties,  in  consequence  of  dif 
ferent  molecular  constitution.  Prof.  Gibbs  has  discov¬ 
ered  six  such  bodies  bearing  such  a  relation  to  one  an- 
I  other  and  to  a  seventh  which  was  not  of  his  discovery. 
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That  is,  if  you  were  to  talre  these  seven  substances  and 
separate  each  into  its  ultimate  constituents,  you  would 
find  each  giving  not  only  the  same  materials  to  ultimate 
analysis,  but  weight  for  weight  the  same  amounts  of 
these  materials;  and  yet  each  of  the  seven  substances  is 
intrinsically  different  from  the  other  in  its  character, 
appearance,  and  chemical  reactions;  and  no  one  of  them 
can  be  transformed  into  the  other.  In  the  whole  realm 
of  inorganic  chemistry  there  has  been  no  similar 
instance  recorded,  although  among  organic  bodies  there 
are  not  a  few  such  cases. 

The  substance  with  which  the  series  begins  was  dis¬ 
covered  by  Dr.  Eulmann.  It  is  an  exceedingly  stable 
compound.  Its  constituents  are  two  parts  of  cobalt,  six 
of  ammonia,  and  six  of  nitric  oxide.  Its  chemical  for¬ 
mula  is: 

Co  2  (N  H  3)  6  (N  O  2)  6. 

The  six  other  bodies  metameric  with  it,  were  obtained 
by  Prof.  Gibbs  by  making  the  compounds  and  combining 
them  when  made,  in  the  manner  indicated  in  the  nota¬ 
tion  which  follows.  It  will  be  observed  by  the  chemist 
that  the  combination  of  the  compounds  is  that  of  an 
acid  with  a  base,  in  each  instance  making  a  true  salt, 
obtained  in  crystalline  form.  For  the  sake  of  abridge¬ 
ment  in  notation,  in  what  follows,  the  ammonia  (N  H  3) 
is  represented  by  A  and  the  nitric  acid  by  X.  Oa  ac¬ 
count  of  the  difference  in  their  atomic  constitution,  Dr. 
Gibbs  divides  the  seven  substances  into  three  series. 

First  series — Eidmann's  discovery: 

. Co  2  A  G  X  6 

Second  series — Dr.  Gibbs’s  discovery: 

It  II 

(Co  2  A  4  X  8)  (Co  2  A  8  X  4)  =  2.  Co  2  A  6  X  6 

II  IV 

(Co  2  A  4  X  8)2  (Co  2  A  10  X  2)  =  3.  Co  2  A  6  X  6 
II  IV 

(Co  2  A  4  X  8)3  (Co  2  A  12)  =  4.  Co  2  A  6  X  6 

Third  series— Dr.  Gibbs’s  discovery: 

VI  VI 

(Co  2  X  12)  (Co  2  A  12)  =  2.  Co  2  A  6  X  6 

VI 

(Co  2  X  12)  (Co  2  A  8  X  4)3  ■=  4.  Co  2  A  6  X  6 

VI 

(Co  2  X  12)2  (Co  2  A  10X2)3  =  5.  Co  2  A  6  X  6 

As  each  of  the  salts  thus  obtained  is  beautifully  crys¬ 
talline  and  perfectly  well  defined,  and  each  salt  of  the 
second  and  third  groups  gives  the  reactions  of  each  con¬ 
stituent  with  perfect  distinctness,  no  doubt  can  exist  as 
to  their  real  chemical  structure. 


COMPARATIVE  VELOCITY  OF  LIGHT  IN  AIR 
AND  IN  VACUO. 

BY  PROF.  STEPHEN  ALEXANDER  OF  PRINCETON  COL¬ 
LEGE. 

This  brief  paper  merely  contained  a  few 
interesting  suggestions  on  a  small  correction  of  the 
velocity  of  light  as  deduced  from  experiment. 

In  accordance  with  the  undulatory  theory  the  velocity 
of  light  must  be  less  in  atmospheric  air  than  in  vacuo, 
in  the  inverse  ratio  of  the  index  of  refraction  of 
atmospherib  air  to  1;  that  is.  as  1  to  1.000294.  The 
velocity  then  as  ascertained  by  experiment  under  the 
air  should  be  iocreased  by  just  about  0.000294  of  itself  to 
be  equal  to  that  in  vacuo;  i.  e.,  to  the  extent,  almost 
exactly,  of  55  miles  per  second ;  a  very  small  quantity 
indeed  in  comparison  with  the  whole  velocity  of  185,000 
miles  per  second ;  and  yet  small  as  it  is — and  so  small  as 
to  he  below  the  limits  of  error  of  the  experiments  in 
question — it  is  yet  very  closely  equal  to  three  times  the 
velocity  of  the  earth  in  its  orbit. 

It  is  an  outstanding  excess,  and  no  more,  with  which 
we  often  have  to  do.  as,  for  example,  in  the  measure¬ 
ment  of  temperature ;  but  the  scale  on  which  those  dif¬ 
ferences  sometimes  present  themselves  makes  them, 
email  as  they  may  be  in  their  original  comparison,  grand  1 


in  comparison  with  ordinary  standards.  Prof.  Alexan¬ 
der  was  not  aware  that  anything  has  yet  been  put  for¬ 
ward  elsewhere  on  this  subject. 

Prof.  Hilgard  remarked  that  the  postulate  of  this 
paper  that  the  undulatory  theory  required  that 
light  must  move  more  slowly  in  air  thau  iu  vacuo, 
was  not  by  any  means  settled.  There  had  been  an 
approximate  experiment — on  aberration,  by  Prof. 
Airy,  who  filled  a  telescope  with  water  and  sent 
light  through  it — but  ir  deviation  was  observed 
after  the  most  careful  observations.  We  are  not 
sufficiently  acquainted  with  the  cliaracter  and 
properties  of  the  luminiferous  ether  to  speak  with 
certainty  on  these  subjects,  but  the  investigation  is 
well  worthy  of  the  highest  effort.  Prof.  Henry 
spoke  a  few  words  of  merited  praise  about  the  corn- 
muni  catiou. 

RECENT  WORK  OF  PROF.  HAYDEN. 

SUPPLEMENTARY  TO  TRIBUNE  ACCOUNTS  OF  EXPLOR¬ 
ING  EXPEDITIONS  AT  THE  WEST. 

Prof.  F.  V.  Hayden  appeared  before  the  Academy 
to  give  a  general  account  of  the  scientific  explorations 
and  survey  at  the  West  in  which  he  has  been  en¬ 
gaged.  As  full  accounts  of  these  explorations  have 
appeared  in  The  Tribune  it  will  he  unnecessary  to 
reproduce  the  details  with  which  our  readers  are 
already  familiar.  The  following  particulars  are 
concerning  more  recent  work  and  bring  the  story  of 
these  explorations  from  the  accounts  iu  The  Trib¬ 
une  Extra  of  Dec.  30th  to  the  date  of  the  meeting. 

The  party  returned  from  the  field-work  in  Colorado 
in  Oc roller  and  at  once  commenced  the  preparation 
of  the  annual  report  and  the  eonstrnetion  of  the  maps. 
The  seventh  annual  report,  containing  the  preliminary 
results  of  the  survey  for  1873,  will  be  ready  lor  presenta¬ 
tion  to  Congress  in  May,  and  will  form  an  octavo 
volume  of  about  803  pages,  with  over  303  illustrations, 
sections,  profiles,  maps,  &c.  The  geological  and  min- 
eralogical,  as  well  as  topographical,  structure  of  the 
remarkable  mountain  region  of  Colorado  has  been 
worked  out  with  care ;  sections  of  all  the 
mines  have  been  made  with  the  utmost  at¬ 
tainable  accuracy,  showing  the  connection  of 
the  mineral  lode  with  the  country  rock,  so  that 
the  light  which  will  he  thrown  upon  the  origin  and  his¬ 
tory  of  these  formations  will  be  of  great  value  to 
science.  Two  classes  of  maps, on  a  scale  of  four  miles  to 
one  inch,  have  been  prepared.  The  first  class  are  in  cou- 
tour  lines  of  200  feet,  upon  which  to  represent  the  vari¬ 
ous  geological  formations  in  the  areas  explored,  with 
suitable  colors.  On  the  second  class  the  peculiar  moun¬ 
tain  forms  will  he  delineated,  In  excellent  relief,  by  a 
peculiar  kind  of  brush-work.  These  are  the  topograph¬ 
ical  maps.  When  the  survey  of  Colorado  is  completed 
the  great  features  of  the  physical  history  of 
that  Territory  will  he  summed  up  in  one  volume,  with 
an  atlas  of  maps  and  sections.  Prof.  Hayden  regarded 
this  work  as  a  contribution  from  the-  General  Govern¬ 
ment  to  its  ward,  the  Territor-y,  toward  the  development 
of  its  resources.  It  will  also  form  the  basis  upon  which 
more  detailed  surveys  can  be  carried  on  by  the  commu¬ 
nity  itself.  Dr.  Hayden  closed  with  an  appeal  to  the  mem¬ 
bers  of  the  National  Academy  to  spare  no  effort  to  enlist 
the  continued  sympathy  of  Congress  in  the  great  work 
of  making  known  to  the  world  the  unexplored  portions 
I  of  our  public  domain. 
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Prof.  ITenry  said  that  we  are  inviting  thousands 
of  foreigners  to  come  here,  and  we  ought  to  be  able 
to  tell  them  what  we  have  to  offer  them.  For  this 
purpose  a  survey  of  the  whole  United  States  ought 
to  be  made.  We  have  three  organizations  for  this 
purpose — the  Coast  Survey,  the  Engineers’  Survey, 
and  this  Civilians’  Survey.  It  is  very  desirable  that 
there  should  be  no  wrangling  between  these  organi¬ 
zations  ;  that  their  work  be  brought  into  coordina¬ 
tion  and  unity.  He  recommended  that  the  Academy 
take  this  matter  into  consideration,  and  perhaps 
suggest  the  formation  of  a  commission. 

Prof.  J.  Lawrence  Smith  of  Louisville,  Kentucky, 
followed  up  this  observation  with  one  on  the  lack  of 
unity  in  the  State  surveys.  His  own  State  suffered 
much  from  the  need  of  correct  surveys  from  fixed 
points  determined  by  the  Coast  Survey.  It  is  ex¬ 
ceedingly  desirable  that  the  method  and  system  of 
all  surveys  be  placed  under  one  head  and  conducted 
with  uniformity. 

Col.  Forshey  of  Louisiana  enforced  the  foregoing 
views  by  his  experience  in  that  State  and  remarked 
also  on  the  value  and  interest  of  Prof.  Hayden’s 
work.  In  the  matter  of  h.vdrographi'-  surveys  there 
was  almost  an  equal  deficiency  of  unity  of  plan  and 
useful  results. 

Gen.  Barnard  of  Washington  referred  to  the  ex¬ 
treme  difficulty  that  was  found  in  conducting  the 
operations  of  the  war  without  maps  of  a  topograph¬ 
ical  character.  He  considered  that  much  of  the 
delay  which  characterized  our  undertakings  in  the 
war  was  principally  due  to  our  ignorance  of  the 
country  where  they  were  carried  on— an  ignorance 
of  topographical  details  paralleled  in  no  Europeau 
country. 

He  also  alluded  to  tho  difficulties  which  ordinary 
civil  engineering  operations  find  in  our  deficient 
surveys.  The  opening  of  a  water  supply,  for  in¬ 
stance,  where  a  canal  or  railroad  was  being  con¬ 
structed,  could  not  be  predicated  with  any  certai  nty 
when  the  geological  and  topographical  features  of  a 
section  of  country  were  almost  unknown. 

Col.  Forshey  was  glad  to  hear  the  proposition 
(suggested  by  Prof.  Henry)  that  a  Commission  be 
appointed  to  unify  the  surveys  throughout  the 
United  States. 

Prof.  Henry  mentioned,  in  the  absence  of  Dr. 
Bessel,  that  the  entire  scientific  operations  of  the 
Polaris  were  under  his  management,  and  that  his 
report  of  the  work  effected  during  the  voyage  of 
that  vessel  would  be  presented  to  the  Academy,  in 
accordance  with  the  provisions  of  the  acts  of  Con¬ 
gress  concerning  that  expedition. 


MINERALOGICAL  NOTES. 

BY  PROF.  B.  SILLIMAN  OF  NEW-H1VEX. 

The  subject  which  he  proposed  to  treat  was 
the  telluric  ores  of  Colorado.  The  rocks  are  principally 
gneissic,  and  grauite  with  excess  of  feldspar  or  quartz. 
At  the  place  where  tiie  mineral  is  found  there  is  a  re¬ 
markable  dyke  of  50  feet  in  thickness.  It  is  on  tho  side 
of  this  dyke  that  the  mineral  containing  the  little-known 
substance  tellurium  is  found.  Prof.  Silliman  showed 
the  evidence  that  the  tellurium  was  introduced  by  the 


Plutonic  invasion  of  this  dyke.  He  had  found  in  many 
instances  that  telluric  ores  were  associated  with 
gold,  aud  the  association  was  very  unfortunate 
for  the  gold  miner,  as  in  one  Instance 
S3, 000  worth  of  gold  thus  associated  was  thrown  away 
(through  ignorance),  while  the  yield  of  the  rest  of  the 
ore  was  only  $40  or  $50  to  the  ton.  Prof.  Silliman  asked 
Prof.  Eudlich  to  perform  an  experiment,  showing  the 
presence  of  tellurium  by  using  concentrated  sulphuric 
acid.  A  bright  purple  color  was  rapidly  obtained  when 
the  ore  was  thus  treated  with  heat,  in  a  test  tube.  In 
one  specimen  of  these  telluric  ores  there  was  $55,000 
extracted  from  a  ton.  Specimens  of  telluric  ores  were 
exhibited,  and  Prof.  Silliman  mentioned  that  these  and 
many  other  very  valuable  specimens,  uow  the  property 
of  the  Smithsonian  Institution,  were  procured  in  Prof. 
Hayden’s  surveys. 

ON  THE  LAWS  OF  CYCLONES. 

BY  PROF.  WILLIAM  FERREL  OF  THE  COAST  SURVEY. 

There  were  at  one  time  two  rival  theories 
with  regard  to  the  motions  pf  the  atmosphere  in  cyclones. 
According  to  E^py’s  theory,  called  the  radial  theory, 
the  atmosphere  flowed  in  from  all  sides  toward  the 
center  in  the  direction  of  the  radius,  and  ascended  in 
the  middle  of  the  cyclone  and  flowed  out  above.  Ac¬ 
cording  toJKeafield,  Kej,d,  and  others,  the  motion  of  the 
atmosphere  above  and  below  was  that  of  a  circular 
gyration  around  the  center  of  the  cyclone,  and  there 
was  no  motion  either  to  or  from  the  center. 

In  the  year  1859  in  a  paper  published  in  Ruiikle's 
MathemcUhical  Monthly ,  Prof.  FerreL  first  demon¬ 
strated  the  effect  of  the  earth’s  rotation  upon 
any  body  moving  upon  its  surface,  which  was  to 
cause  a  deflecting  force  at  right  angles  to  the  di¬ 
rection  of  motion,  to  the  right  hand  in  the  northern 
hemisphere,  but  to  the  left  iu  the  southern.  It  was  also 
shown  that  the  effect  of  this  dettectiug  force  upon  air 
tending  from  all  sides  toward  a  center,  was  to  cause  it 
also  to  gyrate  around  this  center,  and  that 
consequently  Espy’s  theory  could  not  be  true. 
If  the  atmosphere  has  a  circular  gyration, 
the  deflecting  force  arising  from  the  earth’s  rotation  is 
iu  the  direction  of  the  radius  from  the  center,  and 
causes  a  depression  aud  low  barometer  in  the  center  ; 
but  there  is  no  force  to  overcome  the  resistance  to  the 
gyration,  and  hence  the  atmosphere  is  soon  brought  to  a 
state  of  rest.  There  must,  therefore,  in  all  cases  be 
some  motion  below,  toward  the  center  of  the 
cyclone,  so  that  the  deflecting  force — depending 
upon  the  earth’s  rotation — arising  from  this  com¬ 
ponent  of  the  motion,  may  overcome  the  resistance 
to  gyrations;  else  the  gyration  soon  ceases. 
The  resultant  of  the  gyratory  motion  and 
the  motion  toward  the  center  gives  a  motion,  the 
direction  of  which  makes  an  angle  with  the  iso¬ 
bar,  or  line  of  equal  barometric  pressure.  (Here  Prof. 
Ferrel  drew  a  circle  ou  the  blackboard,  showing  the  line 
of  the  isobar  in  a  perfect  cyclone.)  The  greater  the  re¬ 
sistances,  the  greater  this  angle  must  be,  and  hence, 
since  resistance  la  as  the  square  to  the  velocity,  all  other 
things  being  the  same,  the  more  rapid  the  motions  of  the 
atmosphere  in  the  cyclone,  the  greater  must  be  this  an¬ 
gle.  (Tho  angle  was  shown  on  the  blackboard  as  formed 
by  a  tangent  to  the  circular  isobar.) 

On  the  open  sea,  where  the  amount  of  resistance  is 
small,  especially  when  the  velocities  are  not  very  great, 
this  angle  must  be  small,  and  the  gyrations  nearly  cir¬ 
cular,  as  Redfield’s  theory  requires.  In  violent  tornadoes 
ou  laud,  where  the  resistances  are  very  great,  this  angle 
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Is  large,  and  the  directions  of  the  motions  at  the  surface 
do  not  differ  much  from  those  of  the  radii,  and  hence 
there  is  an  approximation  to  Espv’s  theory.  As  Espy 
foot  his  observations  mostly  from  tornadoes  on  land, 
and  Redfield  took  his  mostly  from  large  cyclones 
at  sea,  each  one  had  observations  which,  with  a  little 
bias  in  its  favor,  seemed  to  verify  his  theory.  Until  re¬ 
cently.  no  considerable  number  of  observations  have 
been  discussed  to  determine  from  observation  the  truth 
of  the  preceding  laws  adduced  from  theory.  The  Rev. 
Clement  Ley  recently,  from  a  great  number  of  observa¬ 
tions  made  by  the  signal  service  of  England,  France, 
and  Holland  at  15  stations,  has  determined  that  the 
average  for  the  angle  between  the  direction 
of  motion  and  the  isobar  for  all  the  stations 
is  nearly  21  degrees,  and  hence  has  verified  the 
theoretical  law  above.  By  taking  the  average, 
also,  for  five  stations  on  the  coast,  where  the  resist¬ 
ances,  since  part  of  the  gyration  is  on  the  sea,  are  less* 
he  found  the  value  of  this  angle  only  13°,  while  for 
five  other  stations  entirely  inland,  where  the  resistances 
are  greater,  the  average  gave  29°  for  the  value  of  this 
angle.  This  verifies  another  part  of  the  theory  above, 
namely,  that  the  greater  the  resistances  the  more  must 
the  directions  of  motion  deviate  from  that  of  the  isobar, 
and  consequently  the  more  must  the  gyrations  deviate 
from  the  circular  gyrations  of  Redfield’s  theory. 

When  Mr.  Ley  considered  the  oSservations  separately 
from  the  different  quarters  from  which  the  wind  blew, 
he  obtained  for  the  angle  of  deviation  from  the  isobar* 
51  degrees  on  the  N.  E.  side  of  the  cyclone,  18  degrees  on 
the  west  side,  9  degrees  on  the  S.  W.  side,  and  20  degrees 
on  the  S.  E.  side.  He  also  states  that  the  average  direc¬ 
tions  in  which  the  cyclones  move  is  toward  the  N.  L. 
Hence  the  angle  between  the  direction  of  motion  and 
the  isobar  for  the  front  part  of  the  cyclone  seems  to  be 
much  greater  than  that  for  the  rear.  For  this  no  very 
plausible  reason  is  apparent,  but  several  probable  ex¬ 
planations  might  be  given. 

It  is  commonly  supposed  that  the  gyrations  of  a  cy¬ 
clone  in  all  parts  are  the  same  way,  that  is,  from  right 
to  left  in  the  northern  hemisphere,  and  the  contrary  in 
the  southern  hemisphere ;  but  this  is  not  the  case.  In 
every  cyclone  in  the  northern  hemisphere  the  gyrations 
are  from  right  to  left  in  the  interior  part,  while  they  are 
from  lefc  to  right  in  the  external  part,  but  the  gyrations 
in  the  interior  are  much  the  more  rapid,  the  motions  of 
the  exterior  gyrations  amounting  usually  to  only  gentle 
winds.  The  highest  barometric  pressure  is  on  the 
dividing  line  between  the  two  systems  of  gyrations. 

As  the  motion  toward  the  canter  in  the  lower  part  of 
the  cyclone  causes  the  direction  of  the  wind  to 
deviate  from  the  isobar  on  the  side  toward  the 
center,  so  the  outward  motion  in  the  upper  part  of  the 
cyclone  must  cause  the  direction  of  the  wind  to  deviate 
on  the  side  from  the  center,  and  there  must  be  a  certain 
median  plane  where  there  is  no  motion  either  to  ward 
or  from  the  center,  and  where  the  direction  of 
the  wind  must  coincide  with  that  of  the  isobar,  that  is, 
where  the  gyrations  are  entirely  circular.  If,  therefore, 
an  observer  stands  with  his  face  exactly  toward  the 
wind  below,  the  clouds  in  the  upper  strata,  moving 
with  the  directions  of  the  wind  there,  must  always  come 
from  a  direction  a  little  to  the  right  of  the  observer,  and 
the  higher  the  cloud9  in  general,  the  greater  must  be  the 
difference  in  the  directions. 

Beside  the  ordinary  cyclone  of  which  we  have  treated, 
there  is  also  what  is  called  an  anti-cyclone.  In  this 
kind  of  cyclone  the  denser  and  heavier  part  of  the  at¬ 
mosphere  is  in  the  center,  and  hence  the  air  descends 


there  and  flows  out  on  all  sides  below,  and  In  from  all 
sides  above,  and  hence  the  motions  in  a  vertical  plane 
are  just  the  reverse  of  those  of  an  ordinary  cyclone. 
For  this  reason  it  is  generally  supposed  that  the  hori¬ 
zontal  gyrations  are  also  reversed  in  an  anti-cyclone; 
but  this  is  a  mistake.  The  gyrations  in  both  cyclones 
are  precisely  the  same,  and  such  as  have  been  given  for 
the  ordinary  cyclone.  Anti-cyclones  are  always  station¬ 
ary;  having  their  centers  in  the  interior  of  a  continent 
or  larger  island  where  the  atmosphere  in  Winter  is 
colder  and  consequently  heavier  than  over  the  sur¬ 
rounding  sea;  and  hence  it  descends  in  the  middle  and 
flows  out  at  all  sides  below,  and  the  deflecting  force 
already  explained  gives  rise  to  a  stationary  cyclone. 

Each  hemisphere  of  the  earth  contains  one  grand  anti¬ 
cyclone,  with  the  cold  Pole  in  the  center  and  the  one- 
half  of  the  torrid  zone  for  its  external  warmer  part, 
and  in  these  anti-cyclones  we  have  a  verification  of  what 
is  stated  above,  since  in  the  northern  hemisphere  the 
gyrations  nearest  the  Pole  are  from  right  to  left,  giving 
rise  to  the  eastward  current  in  the  middle  and  higher 
latitudes,  while  toward  the  external  border  at  the 
equator  the  gyrations  are  the  contrary  way,  giving  rise 
to  the  general  westward  motion  of  the  air  in  the  torrid 
zone.  In  this  case,  also,  as  m  ordinary  cyclones,  the 
barometer  stands  the  highest  at  the  dividing  parallel  of 
latitude  of  about  35  degrees,  which  separates  the  two 
systems  of  gyrations  or  winds. 

At  the  business  session,  Prof.  F.  A.  P.  Barnard, 
President  of  Columbia  College,  New-York,  was 
elected  Foreign  Secretary,  vice  Prof.  Agassiz,  de¬ 
ceased.  The  constitution  and  rules  limit  the  num¬ 
ber  of  members  to  be  elected  annually  to  five.  The 
following  individuals  were  honored  by  election 
April  23 :  Prof.  C.  F.  Chandler  of  New-York,  chem¬ 
ist  ;  Geo.  Davidson  of  San  Francisco,  mathematician 
and  astronomer;  Prof.  O.  C.  Marsh  of  New-Ilaven, 
Conn.,  geologist;  George  W.  Hill  of  Nyack,  N.  Y., 
mathematician  ;  Prof.  Henry  Morton  of  the  Stevens 
institute,  Hoboken,  N.  J.,  physicist. 


LAST  DAY  OF  THE  MEETING— Haste  fob 
the  Sake  of  Adjournment. 

SCIENTIFIC  VALUE  OF  THE  POLARIS  VOYAGE— AN  IN¬ 
TERESTING  DEBATE  ON  THE  FORMATION  OF  THE 
NORTHERN  PART  OF  THE  CONTINENT— THE  GREAT 
TELESCOPE  A  GREAT  SUCCESS — OTHER  SATELLITES 
LIKE  OUR  MOON— LAWS  OF  STORMS — SILURIAN 
FOSSILS. 

Washington,  April  24. — It  was  evident  when  the 
session  of  the  day  began,  that  the  Secretary,  Prof. 
J.  E.  Hilgard,  was  pushing  matters  with  unusual 
rapidity.  There  were  many  papers  of  interest  and 
value  that  had  been  under  consideration,  which 
were  either  declined,  read  by  title  (that  is,  not  read 
at  all,  except  the  title)  or  hurried  through  with  little 
ceremony.  Two  or  three  times  a  rising  debate  on 
the  subjects  presented  was  brought  to  a  close  by  an 
appeal  from  the  Secretary  urging  haste.  And,  to  the 
surprise  of  most  of  the  members  and  all  of  the  audi- 
dieDce,  the  Academy  did  actually  finish  its  pro¬ 
ceedings  and  finally  adjourn  at  the  usual  hour  of 
closing  the  session  for  the  day. 

If  those  who  imagine  that  the  work  of  Polar  expe¬ 
ditions  is  a  mere  useless  expenditure  of  enthusiasm 
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could  have  been  present  at  this  meeting,  and  seen 
the  deep  interest  taken  hy  all  the  members  of  the 
Academy  in  the  scientific  results  of  the  expedition 
of  the  Polaris,  they  might  have  found  cause  for 
changing  their  opinion.  In  this  memoir  and  the  de¬ 
bate  which  followed  nothing  was  more  evident  than 
that  in  order  to  obtain  a  satisfactory  answer  to  the 
many  unsolved  questions  of  the  history  of  the  earth 
an  immense  number  of  facts  is  yet  to  he  amassed, 
which  can  only  he  procured  by  new  expeditions  to 
the  higher  latitudes.  In  the  interest  of  science 
alone,  Polar  expeditions  are  of  the  highest  order  of 
value. 

Everybody  that  takes  the  least  interest  in  astro¬ 
nomical  science  is  anxious  to  know  whether  the 
great  telescope  in  Washington,  with  the  largest 
achromatic  lens  ever  constructed,  is  really  a  good 
instrument,  and  whether  it  lias  met  the  sanguine 
hopes  entertained  during  its  construction.  To  such 
inquirers.  Prof.  Newcomb  has  given  a  most  interest¬ 
ing  and  a  categorical  reply  that  is  perfectly  satis¬ 
factory.  The  astronomical  paper  furnished  hy  Prof. 
Alexander  seemed  to  tear  away  the  last  hope 
of  habitability  in  any  part  of  the  solar  system  ex¬ 
cept  the  earth.  Prof.  Proctor  has  shown  that  none 
of  the  primary  planets  were  fit  to  he  the  abodes  of 
life ;  and  Prof.  Alexander  now  disposes  similarly 
of  the  satellites.  Those  interested  in  meteorology 
found  much  of  interest  in  the  calculations  of  Prof. 
Loomis  concerning  the  law  of  storms;  and  Prof. 
Newberry  gave  information  of  scientific  value  re¬ 
specting  fossil  plants  of  the  Silurian  age. 


RESULTS  OF  THE  POLARIS  EXPEDITION. 

BY  DR.  E.  BESSELS. 

This  manuscript  was  entitled  the  History  of 
Smith’.'  Sound  irom  a  Geographical  and  Geological  Point 
of  View,  and  some  other  General  Results  of  the  Polaris 
Expedition. 

It  is  probable  that  Smith’s  Sound  must  be  regarded  as 
the  best  of  the  throe  gateways  to  the  pole.  A  channel  of 
almost 300  nautical  miles  long,  and  in  some  places  scarcely 
25  miles  wide,  separates  Greenland  from  Grinnell  Land 
ana  the  archipelago  south  of  it.  Connecting  it  with 
Baffin’s  Bay  and  Davis’s  Straits,  we  can  regard  this 
channel  as  one  having  for  its  geographical  homologue 
only  the  Red  Sea.  It  was  discovered  in  July,  1016,  when 
Bylot  an  i  Baffin,  in  smacks  of  36  and  50  tons,  sailed 
through  Davis’s  Straits  to  77°  N.,  when  Baffin  discovered 
Smith’s  Sound  and  described  it  as  a  deep  bay.  For  more 
than  200  years  the  east  and  west  capes  of  the  Sound  were 
the  northern  Pillars  of  Hercules. 

John  Ross  in  1818,  nearing  the  Sound,  described  it  as 
hounded  by  a  range  of  elevations,  which  he  named 
Duleina  Mountains,  tngletield,  in  1852,  searching  for  fhe 
survivors  of  the  Franklin  Expedition,  sailed  over  the  lo¬ 
cality  of  these  imaginary  mountains,  and  reached 
78°  28' N.,  which  has  been  passed  only  twice  since.  The 
most  northerly  points  determined  by  him  are  Pelham 
Point  of  the  east  and  Cape.  Sabine  of  the  west  coast. 
Kane  followed  on  the  heels  of  luglefleld  the  next  year, 
and  reached  with  his  ship  latitude  78°  37'.  One  of  his 
sledge  parties  traveled  to  Cape  Constitution, 
80°  25'  N.,  sighting  land  beyond  on  the  west 
coast  in  82°.  He  supposed  erroneously  that  Cape 
Constitution  was  the  northernmost  point  of  Greenland. 


Thirteen  years  ago  Hayes  reached  the  boundary  of  navi¬ 
gable  water  m  the  Sound  at  latitude  78°  18',  and  could 
penetrate  no  further.  The  Polaris,  under  Capt.  Hall,  was 
more  fortunate,  and  reached  82°  16'.  the  highest  latitude 
a  ship  has  ever  reached. 

The  land  found  between  81°  and  82°  seems  to  ms  to  be 
of  great  importance  in  demonstrating  that  Greenland 
has  been  separated  from  the  continent  in  a  south-north 
direction.  That  entire  tract  of  land,  and  probably  the 
whole  coast  north  of  Humboldt  Glacier,  shows  Siberian 
limestone,  having  at  times  almost  perpendicular  cliffs 
of  an  average  bight  of  1,500  feet,  with  occasionally  lower 
elevations  covered  with  irregularly  distributed  hills, and 
mountains  not  systematically  disposed  in  ranges.  Garnets 
collected  in  this  locality  were  found  identical  with  some 
at  Fiskernesset,  in  lat.  62°  N.,  and  a  very  characteristic 
white  quartzite  was  identical  with  that  of  Capo  Alex¬ 
ander.  Besides  these  there  were  collected  hornblende 
rock,  gueissic  granite,  sandstone,  anti  otner  specimens 
of  rocks  found  in  position  considerably  south  of  Polaris 
Bay— even  labradorite  like  that  of  the  coast  of  Labra¬ 
dor.  The  identity  of  these  specimens  with  rooks  near 
Ita  was  recognized  by  several  Esquimaux  from  that 
place,  to  whom  Dr.  Bessels  showed  them.  From  these 
observations  he  concludes  that  the  direction  of  the  geo¬ 
logical  drift  is  from  south  to  north. 

On  the  North  American  continent  in  general  the  main 
drift  of  erratic  material'has  been  southward  from  north¬ 
erly  latitudes,  a  fact  paralleled  in  the  North  German 
plain  in  erratic  blocks  and  debris  of  Scandinavian  ori¬ 
gin  ;  in  Sweden  and  Lapland  by  drift  from  Spitzoergen  ; 
in  Iceland  by  debris  from  both  Spitzbergen  and  North- 
Eastern  Greenland.  Smith’s  Sound  seems  therefore  an 
exception  to  the  general  rule,  and  we  must  conclude 
that  its  drift  was  transported  by  floating  ice-fields  and 
icebergs,  and  not  by  glaciers.  Among  many  specimens 
which  Dr.  Bessels  examined  between  the  degrees  of  lat¬ 
itude  named,  he  only  found  one  piece  showing  glacial 
scratches.  This  was  Silurian  limestone,  identical  with 
and  not  to  he  mistaken  as  other  than  that  of  the  immedi¬ 
ate  vicinity.  He  sought  in  vain  for  erratic  blocks  of  this 
limestone  further  south  than  the  original  deposit.  None 
of  it  was  to  be  found  between  76°  and  78°. 

Paleontological  researches,  as  well  as  the  fauna  and 
flora  of  the  region,  point  to  the  determination  that  the 
continent  and  Greenland  were  formerly  connected. 
Greenland  is  now  known  to  he  an  island.  It  is  a  rule  in 
the  formation  of  islands  hy  separation  from  main  land 
that  the  sea  between  will  be  shallow,  especially  if  its 
width  be  inconsiderable.  The  souudings  of  Davis’s 
Straits  and  Baffin’s  Bay  are  deeper  than  would  be  ex¬ 
pected,  Dr.  Schott  haying  some  time  ago  computed  the 
average  depth.  liy  Airy’s  method,  at  231)  fathoms.  By 
the  kindness  of  Baron  von  Otter,  Dr.  Bessels  was  sup¬ 
plied  with  soundings  for  6°  of  latitude,  showing  a 
greatest  depth  at  6T°  25'  N.  of  930  fathoms,  and  an  aver¬ 
age  in  28  soundings  between  67°  25'  and  74°  04'  of  290 
fathoms,  corroborating  Dr.  Schott’s  computation.  With 
these  we  may  take  into  account  the  sounding  of  Ross  at 
70°  N.  and  71°  W.,  giving  250  fathoms,  ami  a  sounding 
probably  by  the  Advance,  at  60°  N.  and  59°  W.,  giving  a 
depth  of  2S8  fathoms. 

Along  the  east  coast  of  Davis’s  Strait,  and  its  northern 
continuation,  a  narrow,  warm  current  flows,  moving 
from  south  to  north  at  a  mean  velocity  of  0.2  miles  per 
hour,  turning  to  the  west  off  Jones’s  Sound,  and  there  de¬ 
flected  to  the  soutnward  by  the  cold  Arctic  current.  The 
velocity  of  the  latter  differs  according  to  locality  and 
season,  hut  never  exceeds  12  miles  per  day.  At  Smith’s 
Sound  and  Kennedy’s  and  Robeson’s  Channels,  the  ex- 
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pedttion  observed  a  northerly  current  with  a  velocity  o  f 
S — 12  miles  per  24  hours.  The  current  spoken  ot  by  In- 
gelfield  as  setting  north  72  miles  per  day,  near  Cape  Sau- 
marez,  must  have  been  a  local  eddy  near  the  coast— an 
eddy  into  which  the  Polaris  was  once  drawn  and  carried 
rapidly  to  the  northward.  At  all  other  localities  the 
current  flows  to  the  south.  That  this  current  cannot 
carry  any  drift  material  from  south  to  north  is  evident. 

Still,  we  find  between  81°  and  82°  minerals  and  rocks 
that  doubtless  had  their  origin  in  South  Greenland,  indi¬ 
cating  that  the  current  must  at  some  time  have  had  the 
opposite  direction.  This  condition  could  only  have  been 
produced  by  the  fact  that  the  separation  of  Greenland 
from  America  must  have  occurred  in  the  same  diiection 
that  the  current  flowed.  The  outlines  and  form  of 
Davis’s  Strait  tend  to  strengthen  this  view.  That 
the  southern  end  of  the  strait  is  the  older  is  ap¬ 
parent  from  the  fact  that  the  southern  portion 
of  it  is  evidently  broader  than  the  northern ;  and 
also  the  fiords  on  the  south-west  coast  of  Greenland  are 
by  far  more  numerous  and  deeper  than  further  north. 
Let  us  construct  an  ideal  current  chart  of  that  period, 
when  both  countries  were  yet  united.  According  to  the 
theory,  a  warm  current  must  have  moved  along  the  east 
coast  of  America,  and  must  have  entered  Baffin’s  Bay, 
having  the  full  strength  of  an  unweakened  current  in 
washing  the  end  of  that  bay.  Thereby  considerable 
atmospheric  precipitation  as  rain  was  occasioned,  accel¬ 
erating  the  growth  of  the  glaciers,  which  moved  on 
toward  the  valleys,  and  there  formed  spurs.  The  fiords 
we  must  consider  as  the  former  beds  of  these  spurs. 

What  was  the  agency  which  caused  the  separation,  we 
can  only  surmise.  There  are  two  probabilities;  either 
the  channel  is  a  fissure  which  gradually  widened  be¬ 
cause  of  the  influence  of  the  current,  or  it  has  been 
eroded  bv  the  action  of  a  glacier,  the  south  end  of  which 
gradually  melted  down.  The  latter  hypothesis  seems 
the  more  probable  of  the  two,  and  we  may  regard  the 
channel  itself  as  formerly  an  immense  fiord.  But  we 
know  that  the  soundings  of  fiords  are  usually  shallower 
at  the  mouth  than  at  the  head;  while  with  Davis’s  Strait 
and  its  continuation  exactly  the  reverse  is  true:  the 
greatest  depths  are  found  at  its  entrance. 

In  reality  nothing  else  could  be  expected.  We  know 
that  the  bottom  of  the  North  Atlantic  is  slowly  but  con¬ 
tinually  sinking,  and  has.  been  ever  since  the  miocene 
period.  Among  other  evidences  is  the  fact  that  the  Ber¬ 
mudas  rest  on  a  coral  foundation.  This  motion  reaches 
far  north  and  includes  a  part  of  Greenland.  At  Disco, 
for  instance,  the  colonial  store-house  nad  to  be  removed 
from  a  small  island  to  the  main  land  because  its  site  was 
inundated  by  almost  every  high  water. 

Further  north  the  land  rises.  Kane  and  Hayes  saw 
terrace-like  formations,  which  Hersehel  regarded  as  old 
sea-bcaches.  The  Polaris  expedition  detected  similar 
appearances.  There  was  decided  proof  of  the  rise  of 
the  land  north  of  Humboldt’s  Glacier,  and  many  ter¬ 
races  were  seen,  though  too  much  weight  must  not  be 
given  to  this  appearance,  as  similar  terraces  can  be 
formed  l>v  the  melting  of  snow.  In  the  case  of  Hall’s 
land,  there  was  evidence  of  its  rise  in  the  discovery  of 
crustacca  in  fresu-water  ponds  more  than  thirty  feet 
above  sea  level,  which  could  not  be  reached  by  the 
highest  Spring  tides  of  5J  feet.  Also,  at  elevations  of 
1,800  feet  above  sea-level,  the  expedition  found  marine 
shells  and  the  balanus,  identical  with  those  of  animals 
at  present  living  in  the  neighboring  sea.  Later,  mixed 
with  these  numerous  remains  were  found  numerous 
pieces  of  drift-wood.  The  expedition  also  discovered  a 


fine,  limy  mud,  1,200  feet  above  sea-level,  showing  by 
aid  of  the  microscope,  specimens  of  Polythalamice. 

These  facts  as  to  the  rise  and  sinking  of  the  land  must 
be  regarded  as  important  factors  in  the  change  of  level 
of  the  bottom  of  the  seas.  It  seems  probable  that  the 
former  conditions  of  depths  underwent  change,  they 
becoming  gradually  obliterated,  because  many  icebergs 
melt  in  the  middle  of  Davis’s  Strait  and  Baffin’s  Bay, 
dropping  the  debristhey  carry,  and  gradually  producing 
shoals.  That  the  separation  of  Greenland  from  America 
must  have  occurred  from  south  to  north,  seems  more  than 
probable.  How  this  took  place  is  as  yet  an  open  ques¬ 
tion,  needing  for  its  solution  many  additional  obser¬ 
vations. 

Dr.  Bessels  read  from  the  report  of  the  Polaris  ex¬ 
amination  the  results  of  the  scientific  work  of  the 
expedition.  This  was  published  some  months  ago  in 
The  Tribune. 

Prof.  Newberry  made  the  following  remarks  in 
respect  to  the  expedition  in  which  Dr.  Bessels  had 
home  so  prominent  a  part : 

Some  of  us  will  remember  how,  a  few  years  ago,  the 
matter  of  the  organization  of  the  Polaris  party  came  be¬ 
fore  us.  and  the  duty  devolved  upon  us  of  prescribing  a 
formula  of  observations.  Instructions  for  observing  in 
some  directions  of  science  were  delegated  to  the  Acad¬ 
emy  by  the  Government.  Part  of  that  duty  fell  to  my 
charge  ;  and  it  became  my  duty  to  write  out  some  views 
which  I  wished  to  submit  to  Dr.  Bessels  when 
he  left  us.  Tnat  paper  was  transmitted  to 
him  just  about  the  time  of  the  departure  of  the  expedi¬ 
tion,  and  members  of  the  Academy  will  remember  with 
what  sympathy  and  couceru  we  saw  these  men  take 
their  lives  in  their  hands  and  go  off  to  the  Far  North  to 
execute  this  scientific  commission  ;  and  nothing  is  more 
proper  than  that  we  should  recognize  the  importance  of 
the  contributions  that  have  been  made  to  science;  that 
we  should  welcome  back  those  who  have  gone  upon  such 
a  dangerous  mission,  and  that  we  should  express  our 
regret  that  the  chief  of  the  party  has  fallen  a  victim  to 
bis  devotion  to  science. 

I  shall  limit  myself  simply  to  the  expression  of  the 
degree  of  satisfaction  I  feel  as  to  the  accuracy  of  the 
statement  that  Dr.  Bessels  has  made  here,  and  has  made 
to  me  personally,  in  regard  to  the  evidences  that  are 
furnished  there  [pointing  to  map]  of  the  great  changes 
of  level.  It  may  be  a  matter  of  a  little  time  and  need¬ 
ing  a  great  extent  of  observation  to  connect  those  with 
the  changes  we  have  found  in  lower  latitudes,  and  in 
that  way  to  work  out  plans  that  can  give  the  poysical 
history  of  the  northern  portion  of  the  continent,  running 
through  that  remarkable  period,  the  glacial,  and  to  con¬ 
nect  that  with  the  miocene  before,  when  the  tempera¬ 
ture  was  so  very  different. 

This  change  of  elevation  to  which  he  has  referred  I 
have  received  notice  of  with  great  interest.  You  will 
remember  that  Dr.  Bessels  mentioned  that  in  tlie  cliffs  of 
Hall’s  Land  there  were  found,  1,80J  feet  above  the  pres¬ 
ent  level,  mollusks  such  as  are  liviug  in  the  sea  at  the 
present  time.  We  find  them  all  the  way  down  to  Lake 
Champlain,  and  I  have  myself  collected  them  there, 
evidently  indicating  the  effect  of  the  same  general  de¬ 
pression.  We  find  these  rocks  with  many  recognizable 
shells  upon  the  shores  of  an  ocean  perhaps  that  has  pre¬ 
vailed  over  the  far  north,  presenting  an  ancient  coast 
line  that  at  times  has  been  washed  by  tbe  sea  waters 
and  at  other  times  was  elevated  by  tue  erosion  that  has 
out  up  that  great  system  of  fiords.  Tlie,  matter  of 
the  transportation  of  the  drift  from  south  to 
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north  is  of  great  importance,  and  can  he 
certainly  kuown  if  we  could  find  larger 
amounts  of  bowlders  with  grooved  surfaces.  Iu  the 
gradual  elevatiou  of  temperature,  and  a  diminution  of 
the  magnitude  of  glaciers,  there  came  a  time  when  the 
glaciers  there  were  local,  carrying  with  them  the  mate¬ 
rial  by  wThich  it  passed  this  coast,  and  very  probably 
have  left  those  striated  bowlders  which  could  hardly 
have  had  any  other  route  than  such  as  I  have  referred  to. 

I  cannot  express  my  own  immediate  degree  of  satis¬ 
faction  iu  welcoming  back  Dr.  Bessels,  who  has  so  faith¬ 
fully  executed  the  commission  we  committed  to  him. 

Dr.  Bessels  replied:  I  should  like  to  make  another  re¬ 
mark  on  the  raising  of  the  land.  I  thought  I  might  find 
some  clue  in  collecting  some  specimens  of  the  stems  of 
old  willows  that  grew  on  that  land,  and  ou  examining 
those  different  willow  stems,  I  found  that  there  was  not 
a  single  one  of  them  older  than  196  years.  That  is  indi¬ 
cated  by  the  number  of  rings,  although  I  do  not  think 
that  such  a  rise  as  l.GOi)  or  1,800  feet  could  have  been  pro¬ 
duced  in  196  or  200  years. 

Dr.  Guyot  asked :  Will  Dr.  Bessels  please  tell  us  what 
the  diameter  of  that  tree  is,  which  is  196  years  old? 

Dr.  Bessels — These  willow  stems  were  a  little  larger 
than  my  fiuger. 

Dr.  Guyot— Might  I  ask  Dr.  Bessels  how  he  would  ex¬ 
plain  in  the  transportation  to  the  North  the  coming  of 
the  bowlders  from  Labrador.  It  seems  that  the  sea 
ought  to  have  come  as  low  down  as  Labrador. 

The  Chairman  (Prof.  Henry)  —Where  would  be  the 
point  of  separation  between  Greenland  and  the  conti¬ 
nent? 

Dr.  Bessels — The  point  of  separation  would  probably 
be  in  the  vicinity  of  Newfoundland,  because  in  tracing 
such  a  liue  following  the  coast  of  Greenland  would  just 
exactly  give  us  the  shape  of  the  continent  required. 
You  will  remember  that  Burckmoister  was  the  first  to 
point  out  that  such  a  triangle  with  the  points  to  the 
south  was  the  shape  of  the  continent.  [Dr.  Bessels  here 
drew  an  imaginary  triangle  ou  the  blackboard.]  The 
apex  of  the  triangle  is  pointiugtoward  the  south,  and  in 
tracing  the  line  from  the  south  cape  of  Greenland  to  the 
eastern  cape  of  Newfoundland  that  would  just  give  the 
triangular  shape  required  by  the  theory. 

Dr  Guyot— That  is  true;  but  all  that  space  from 
Smith’s  Sound  ought  to  be  open,  in  order  to  give  the 
drift  from  Labrador. 

Dr.  Bessels— Most  likely,  but  that  is  what  I  wanted  to 
find  out,  though  we  did  uot.  find  soundings  greater  than 
those  iu  the  low  fiords,  and  we  found  the  lesser  depths 
toward  the  north,  the  greater  toward  the  south. 

Dr.  Guyot — And  the  separation  would  be  still  iu  exist¬ 
ence  on  the  northern  part. 

Dr.  Bessels — We  find  the  same  motion  of  the  earth  is 
existing  still  in  Australia.  The  little  continent  Austra¬ 
lia  is  tilting  just  like  a  boat  under  a  heavy  pressure  of 
sea. 

Dr.  Guyot— What  I  want  to  know  is  where  was  the 
connection  between  Greeland  and  the  continent.  That 
is  the  point,  and  I  think  that  could  not  bo  auywhere 
than  just  in  the  southern  part. 

Dr.  Bessels— Well,  I  think  the  last  connection  must 
have  been  somewhere  iu  the  latitude  of  Labrador. 

Dr.  Guyot— Anyhow,  this  transportation  of  drift  north¬ 
ward  is  very  interesting.  All  or  a  part  of  Bnering’s 
Strait  would  be  open  at  that  time,  and  the  change  of 
separation  would  interrupt  the  currents  from  the  Pa¬ 
cific,  and  change  the  whole  circulation  from  the  Pacific 
Sea. 

Prof.  Newberry— We  thiuk  the  circulation  of  the  sea 


must  have  changed,  because  we  find  that  the  amount  of 
atmospheric  saturation  from  existing  currents  is  not 
enough  to  form  glaciers. 

Dr.  Bessels — It  is  so  very  small  that  the  region  under 
consideration  could  not  have  been  so  affected. 

The  Chairman — Would  not  the  abnormal  appearance 
of  the  drift  be  explained  by  simply  supposing  that  the 
sea  of  the  North  is  not  coincident  with  tho  pole  of  the 
earth  ? 

Dr.  Guyot — Certainly. 

Prof.  Newberry— I  venture  to  refer  to  the  fact  ad* 
mitted,  that  we  have  traces  of  the  lower  Silurian  rock 
stretching  through  to  the  utmost  point  reached  north, 
and  the  upper  Silurian,  also.  The  elevation  of  these  series 
of  later  deposits  has  come  lower  this  way,  as  you  know. 
In  the  mouth  of  the  St.  Lawrence  we  have  these  same 
deposits  600  feet  deep  in  the  sea,  aud  down  about  New- 
York  on  the  Hudson,  200  or  250.  The  depression  seems 
to  be  greater  toward  tue  north. 

Tlie  Chairman  then  announced  that  the  photo¬ 
grapher  of  the  Smithsonian  Institution  desired  to 
take  a  photograph  of  the  audience.  Thereupon 
everybody  turned  about  and  faced  toward  the  oppo¬ 
site  end  of  the  hall.  Grave  professors  ran  their  fingers 
through  their  hair  and  struck  an  attitude.  A 
solemn  rigidity  crept  over  the  spell-hound  group,  at 
last  to  be  interrupted  by  a  sigh  of  relief  as  the  black 
cloth  was  finally  replaced  on  the  camera. 

The  next  address  was  an  account  of  the  new 
instrument  at  the  Observatory. 


THE  GREAT  TELESCOPE  AT  WASHINGTON. 

BY  PKOF.  SIMON  NEWCOMB. 

The  initiatory  movement  in  the  construction 
of  the  great  telescope  was  early  iu  July,  1870,  when 
Congress  authorized  for  it  an  appropriation  of  $50,000. 
The  contract  was  made  with  Alvan  Clark  &  Suns  of 
Cambridge,  Mass.,  to  manufacture  it.  Tho  price  agreed 
upon  for  the  entire  telescope  was  $16,000.  Chance  &  Co. 
of  England  agreed  to  furnish  the  glass,  they  being  the 
only  makers  of  achromatic  glass  suitable  for  large  re¬ 
fractors.  There  were  many  failures  in  casting  the  glass 
disks,  and  fully  a  year  elapsed  before  Chance  &  Co.  de¬ 
livered  the  glass  to  the  Messrs.  Clark;  but  even  this  was 
more  expeditious  than  has  been  the  case  in  other  in¬ 
stances,  as  at  least  one  order  given  about  the  same  time 
had  not  at  last  accounts  been  tilled.  Alvan  Clark  & 
Sons  finished  the  great  telescope  in  October,  1872.  It  is 
not  too  much  to  say  that  the  glass  fully  met  the  high 
hopes  that  had  been  entertained  concerning  it. 

The  telescope  is  mounted  on  what  is  known  as  the 
German,  or  rather  the  Munich  plan;  but  this  has  not 
been  rigidly  adhered  to  where  improvement  was  pos¬ 
sible.  Certain  important  modifications  have  been  made 
in  the  machinery  by  which  the  instrument  is  operated; 
some  of  these  were  devised  by  the  Messrs.  Clark,  and 
one  was  adopted  from  Mr.  Cooke’s  great  telescope  at 
Gateshead.  As  a  result  of  these  improvements,  the  ob¬ 
server  can  point  the  telescope  by  means  of  the  circles 
alone  so  nearly  that  an  object  shall  be  in  the  field  of 
view  of  the  fiuder  without  the  observer  having  been  re¬ 
quired  to  leave  the  floor  or  to  look  at  the  object. 

The  question  is  frequently  asked,  How  does  the  new 
instrument  compare  with  other  telescopes  1  This  is  dif¬ 
ficult  to  answer,  since  there  are  no  refracting  telescopes 
in  this  country  of  comparable  dimensions.  The  question 
as  to  the  comparative  efficiency  of  refracting  and  re¬ 
flecting  telescopes  is  frequently  raised.  It  must  be  ad- 
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mitted  that  great  reflecting  telescopes  give  very  variable 
results  and  are  very  apt  to  prove  unsatisfactory  As  an 
instance  of  this,  if  we  examine  the  record  of  Herschel’s 
•work,  we  find  that  nearly  tho  whole  of  it  was 
done  with  his  two-foot  reflector;  we  shall  almost  arrive 
at  the  conclusion  that  all  the  work  accomplished  with 
the  four-foot  reflector  might  have  been  done  with  the 
smaller  instrument.  The  same  comparison  of  results 
leads  us  to  a  similar  conclusion  with  regard  to  the  four- 
foot  reflector  of  Lassell — probably  the  largest  ever  con¬ 
structed.  He  had  under  the  clear  skies  of  Malta  made 
many  important  observations;  but  when  he  took  his 
four-foot  reflector  there,  hoping  with  it  to  verify  his 
discoveries,  it  does  not  distinctly  appear  that  he  suc¬ 
ceeded.  Struvd,  after  looking  through  the  four-foot  tele¬ 
scope.  wrote  that  it  was  not  in  any  remarkable 
degree  more  powerful  than  his  own  15-inch  instru¬ 
ment  at  Pulkova.  Tho  only  exception  to  this  gen¬ 
eralization  is  the  fact  that  the  four-foot  in¬ 
strument  of  Hassell  did  really  discover  the  two  inner 
satellites  of  Uranus.  Prof.  Newcomb  having  redis¬ 
covered  these  with  the  new  instrument,  and  thus  veri¬ 
fied  Hassell’s  discovery,  thinks  that  they  could  never 
be  seen  with  a  15-inch  refractor.  In  the  new  telescope 
the  outer  satellites  of  Uranus  look  as  if  of  about  the  size 
that  d,  TTrsce  minoris  appears  to  the  naked  eye.  The 
smaller  satellites,  strange  to  say,  have  been  best  seen 
when  the  moon  was  shining,  and  its  light  was  plainly 
apparent  in  the  telescope ;  the  first  of  these  appears 
about  half  as  bright,  and  the  second  about  one-third  as 
bright,  as  Titania. 

It  must  be  admitted  that  it  is  impossible  to  make  a 
refracting  telescope  perfectly  achromatic.  The  second¬ 
ary  spectrum  which  is  obtained  is  for  certain  kinds  of 
observations  a  serious  objection  to  thi3  class  of  lenses. 
This  is  especially  the  case  where  an  extremely  faint  ob¬ 
ject  has  to  bo  observed  alongside  a  very  bright  one.  In 
investigating  the  working  of  all  ordinary  telescopes,  if 
we  confine  ourselves  to  the  yellow  and  green  rays,  we 
shall  find  the  rays  to  be  brought  to  very  nearly  the 
same  focus;  but  on  examining  the  other  rays  we  find 
that  the  red  and  the  blue  rays  come  to  a  longer  focus, 
while  the  focus  for  the  extreme  indigo  and 
violet  rays  is  so  much  longer  that  they  form  a 
halo  around  the  star’s  image.  Possibly  this  can  be 
avoided  by  adopting  a  device  of  the  earlier  astronomers 
— by  having  telescopes  of  one  or  two  hundred  feet  in 
length,  and  by  making  changes  in  the  curves  of  the 
glass. 

The  difficulty  in  a  refracting  telescope  is  a  theoretical 
one;  it  is  inherent  in  the  instrument,  and  can  never  be 
entirely  avoided;  that  of  a  reflecting  telescope  is  me¬ 
chanical  in  its  nature,  but  has  hitherto  proved  the  more 
baffling  of  the  two.  On  the  whole,  for  regular  work  of 
almost  every  kind  the  refractor  is  better  than  the 
reflector. 

Our  trier.ds  have  asked  whether  there  is  difficulty  in 
the  'Washington  telescope  on  account  of  spherical  aber¬ 
ration.  This  proves  to  be  a  very  small  factor  ;  its  total 
amount  is  less  than  that  produced  in  the  lens  by  ordinary 
atmospheric  variations  of  temperature — an  effect  which 
is  noticed  when  work  is  first  begun  with  the  instrument 
of  an  evening,  but  which  rapidly  wears  away  as  the 
glass  acquires  the  uniform  temperature  of  the  rest  of 
the  instrument.  It  seems  to  be  only  the  rays  near  the 
edge  of  the  glass  which  are  thus  affected.  Prof.  New¬ 
comb  has  looked  through  many  other  refracting  tele¬ 
scopes.  by  way  of  comparison,  and  after  full  considera¬ 
tion  he  gives  it  as  his  unhesitating  opinion  that  the  new 
instrument  must  be  regarded  as  a  great  success. 


The  following  paper,  in  the  absence  of  its  author, 
was  read  by  the  Secretary : 


THREE  OF  JUPITER’S  SATELLITES. 

BT  PROF.  S.  ALEXANDER  OF  PRINCETON,  N.  J. 

It  is  claimed  that  the  other  satellites  of  the 
planetary  system  resemble  our  moon  in  the  coincidence 
of  their  times  of  rotation  and  revolution;  and  that  in 
consequence  every  satellite  presents  always  nearly  the 
same  side  to  its  primary.  One  occasion  for  this  belief  is 
found  on  observing  the  special  vicissitudes  which  the 
light  of  the  satellites  exhibits,  each  specified  change 
recurring  when  they  have  again  arrived  at  the  same 
position  in  their  orbits  around  their  respective 
primaries.  Another  evidence  is  found  in  the 
remarkable  phenomena  of  their  apparent  loss  of  light  on 
certain  occasions.  All  Jupiter’s  satellites,  except  the 
second,  have  at  times  been  seen  when  in  transit  on  the 
disk  of  the  plauet,  aDpoaring  m  whole  or  in  part  as  dark 
instead  of  bright  spots ;  and  sometimes  after  at  first  ap¬ 
pearing  bright  they  seemed  to  become  dusky.  This,  as 
Prof.  Alexander  has  intimated  in  previous  publications, 
would  seem  to  be  due  to  tbe  absorption  of,  and  possibly 
also,  to  the  interference  of  light;  i.e.,  of  the  light  re¬ 
flected  from  Jupiter  meeting  that  of  the  satellite;  and 
all  this  on  a  scale  such  as  is  only  seen  in  astronomical 
observations. 

The  extent  of  the  undulations  of  light  coming  from  the 
planet  should,  it  would  seem.be  greatest  where  the  pen¬ 
etration  through  its  atmosphere  and  the  return  are  most 
nearly  in  a  vertical  direction,  i.  e.,  near  the  middle  of 
the  disk;-  while  near  its  edges  those  undulations 
traversing  the  atmosphere  (both  goiDg  and  returning) 
with  great  obliquity,  would  be  more  restrained.  Ac¬ 
cordingly  a  satellite  may  sometimes — as  it  does— appear 
brignt,  possibly  unusually  bright,  at  its  first  entrance  on 
the  disk  of  the  planet.  As  it  advances,  uuder  the  par¬ 
tial  effect  of  absorption,  &c.,  it  becomes  dusky.  Near 
tbe  middle  of  the  transit  it  seems  relatively  black,  con¬ 
tinuing  so  sometimes  to  the  end  of  the  transit,  the  pas¬ 
sage  of  the  disk  being,  very  possibly,  in  the  region  of  a 
bright  belt.  It  is  not  strange,  under  these  circum¬ 
stances,  that  the  dark  spot  should  not  always  be  round. 

Aside  from  all  this,  however,  the  phenomena  iu  ques¬ 
tion  would  seem  to  be  consistent  with  the  theory  of  a 
coincidence  in  the  times  of  rotation  and  revolution,  for 
the  appearance  of  the  satellite  in  the  course  of  its 
transit  as  a  black  spot  has  within  moderate  intervals  of 
succession  recurred  when  the  satellite  had  returned  to  a 
like  position  in  its  orbit  around  its  primary.  Admitting 
the  absorption  already  indicated,  theD,  instructed  by 
the  revelations  of  the  spectroscope,  we  may  regard  it  as 
possible  that  the  satellite  may  be  colder  than  its  primary. 
This  would  happen— indeed  we  would  have  a  reason  for 
it — if  the  satellite,  like  the  mooD,  had  little  or  no  at¬ 
mosphere.  All  these  analogies  would  be  quite  consistent 
with  the  hypothesis  that  all  the  satellites  (including  the 
moon)  had  been  similarly  condensed  from  the  nebulous 
state,  and  theu  subjected  to  the  stringent  conditions 
which  prevail  in  satellite  systems. 

The  loss  of  atmosphere  is  one  of  the  supposable  conse¬ 
quences  of  those  stringent  conditions,  as  indeed  M.  La¬ 
place  has  intimated,  when,  after  stating  the  distance  at 
which  the  attractive  force  of  the  earth  is  in  equilibrum 
with  that  of  the  moon,  he  adds :  “  If  at  this  distance  the 
primitive  atmosphere  of  themoun  hadnot  been  deprived 
of  all  elasticity,  it  would  be  carried  to  the  earth,  which 
would  thus  draw  to  itself  ( Vaspirer ).  This  is  perhaps  the 
reason  why  the  moon’s  atmosphere  is  nearly  insensible.” 
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Sysleme  &u  Monde),  (Book  IY.,  chapter  10,  conclusion: 
We  may  fairly  inquire  whether  this  has  not  been  the 
case  with  all  the  satellites  and  their  common  expe¬ 
rience. 


THE  LAWS  OF  STORMS. 

BY  PROF.  ELIA3  LOOMIS. 

This  memoir  was  entitled  Results  Derived 
irom  an  Examination  of  the  United  States  Weather 
Mans  for  1872  and  1873.  It  was  a  continuation  of  the  re¬ 
searches  concerning  which  Prof.  Loomis  presented  a 
memoir  at  the  Academy’s  meeting  last  October,  which 
was  at  that  time  reported  in  The  Tribune.  The  mate¬ 
rial  employed  in  these  investigations  is  the  United 
States  weather  maps  for  the  years  above  named,  one 
map  daily  at  7J  a.  m.  being  selected.  The  method  em¬ 
ployed  is  to  plot  out  the  line  of  storms  on  skeleton  maps 
month  by  month,  reduce  the  paths  to  tabular  forms  by 
means  of  a  protractor,  measuring  with  reference  ton 
meridian,  and  thus  ascertain  the  progress  of  each  storm 
on  a  scale  of  inches.  Reduced  thus  to  tabular  form,  the 
highest  velocity  is  found  in  February,  31  miles  per 
hour;  the  lowest  in  August,  17.7  miles  per  hour;  the 
average  for  the  year,  25.6  miles  per  hour.  The  average 
direction  of  the  storm  paths  for  the  year  is  N.  82°  E., 
and  is  found  to  be  33°  more  northerly  in  October  than  in 
Julv;  the  velocity  in  February  is  75  per  cent  greater 
than  in  August. 

The  diversity  of  the  direction  rad  velocity  of  particu¬ 
lar  storms  much  exceeds  these  averages.  Ou  Oct.  20, 
1873,  a  storm  traveled  N.  44°  W. ;  on  Oct.  25,  1872,  N.  18° 
W. ;  on  May  10,  1873,  N.  160°  E.,  or  S.  20°  E.,  showing  a 
range  of  storm  paths  of  over  180°.  The  velocities  have  a 
range  from  0  to  57.5  miles  per  hour.  As  the  mean  values 
of  the  storm  paths  would  thus  form  a  very  uncertain 
guide  in  predicting  their  velocity  and  direction.  Prof. 
Loomis  undertook  an  investigation  of  the  disturbances 
accompanying  the  storms,  using  the  material  afforded 
by  the  weather  maps.  There  seems  to  be  a  direct  con¬ 
nection  between  the  fall  of  rain  and  the  course  of  a 
storm  path.  The  rainfall  of  each  storm  was  therefore 
collated,  and  the  distance  on  each  side  of  the  jiath  to 
which  the  rain  extended.  The  whole  number  of  storm 
paths  was  then  divided  into  four  classes,  according  to 
their  respective  velocities,  with  the  following  results  in 
152  oasos : 

Velocity  in  miles  Extent  of  rain  Velocity  in  miles  Extent  of  rain 
Der  hour.  area  in  miles.  j>e>  hour.  area  in  miles. 

3b. 8  590  21.6  503 

28.5  548  14.5  365 

These  numbers  indicate  that  the  rain  area  generally 
extends 500  miles  eastward  of  the  storm  center;  that 
when  the  rain  area  exceeds  that  extent  the  storm  ad¬ 
vances  with  a  velocity  greater  than  t.he  mean,  and  when 
the  rain  area  is  less,  the  velocity  is  below  the  mean. 
The  comparative  acceleration  or  diminution  of  velocity 
can  be  deduced  from  the  table. 

A  similar  class  of  comparisons  to  ascertain  the  connec¬ 
tion  of  raiufall  with  the  direction  of  the  storm  gays  the 
following  results : 

Coarse  of  the  Storm.  Axis  of  rain  area. 

N  40°  E.  N.  53°  E. 

N.  116°  E.  N.  118°  E. 

The  average  course  of  the  storm  paths  for  24  hours  co¬ 
incides  very  closely  with  the  portion  oi  the  axis  of  the 
ram  and  for  the  preceding  eight  hours. 

By  dividing  the  paths  of  79  storms  into  quadrants  the 
following  table  of  the  prevailing  winds  was  obtained: 

N.  quadrant.  S.  quadrant.  E.  quadrant.  W.  quadrant. 

7.6  8.8  8.3  10.1 

By  further  comparisons  of  extremes  of  velocity  of 


storms  and  prevailing  winds,  tho  following  result  was 
determined: 


Velocity  of  -  to-m  in  Velocity  of  wind  in  Velocity  of  wind  in 

miles  per  hour.  E.  quadrant.  W.  au-drmt. 

32  1  8.8  0.0 

18.1  7.8  11.3 

These  numbers  show  that  the  stronger  the  wtud  on 
the  west  side  of  the  storm,  the  less  is  the  velocity  of  the 
storm’s  progress.  "When  the  velocity  in  the  east  quad¬ 
rant  is  equal  to  that  in  the  west  quadrant,  the  velocity 
of  the  storm  is  seven  miles  greater  than  the  mean  ;  but 
when  the  velociry  of  the  wind  in  the  west  quadrant  ex¬ 
ceeds  that  in  the  east  by  45  per  ceDt,  the  velocity  of  the 
storm’s  progress  is  seven  miles  per  hour  less  than  the 


mean. 

A  comparison  of  barometric  observations  showed  that 
when  the  barometer  after  a  storm  has  passed  rises  50 
per  cent  more  rapidly  than  usual,  the  storm-center  ad¬ 
vances  21  miles  per  hour  more  rapidly  than  the  mean  ; 
but  when  the  mercury  afterward  rises  50  per  cent  less 
than  usual,  the  storm  is  one  that  has  traveled  13  miles 
per  hour  loss  than  it  he  mean.  The  barometric  pressure 
at  the  ceuter  of  the  storm  does  not  afford  an  Index  to  Its 
progress.  When  the  barometer  rises  rapidly  as  the 
storm  passes  by,  the  pressure  at  the  center  is  increasing, 
but  when  at  the  rear  of  the  storm  the  barometer  rises 
slowfty,  the  pressure  at  the  center  is  diminishing  or  the 
storm  is  increasing  in  intensity.  If  the  rise  of  the  baro¬ 
meter  is  22  per  cent  greater  than  usual,  'the  central 
pressure  increases  one-tenth  of  an  inch  in  24  hours  ;  if 
22  per  cent  less  than  usual,  the  central  pressure  decreases 
a  tenth  of  an  inch  in  24  hours.  When  the  winds  on  the 
western  quarter  of  a  storm  are  stronger  than  those  on 
the  eastern,  the  storm  is  increasing  in  intensity  ;  the  re¬ 
verse  is  true  when  the  winds  on  the  eastern  quarter  are 
strongest.  But  this  rule  is  subject  to  numerous  exceptions. 

Prof.  Loomis  then  explained  the  process  by  which  he 
applied  similar  computations  of  the  relative  velocities 
of  the  winds,  &c.,  at  high  altitudes,  such  as  that  of  the 
Signal  Service  stations  at  Mount  Washington ;  coming  to 
the  conclusion  that  at  the  hight  of  6,000  feet  in  the  west¬ 
ern  quadrant  of  a  storm,  the  velocity  of  the  wind  Is  more 
than  double  that  of  the  storm.  By  another  series  of 
computations  he  obtained  the  forms  of  the  isobaric 
curves  in  at  least  200  cases.  In  55  per  cent  of  the  whole 
number  of  cases  the  major  axis  of  the  isobar  exceeded 
its  minor  axis  by  half  its  length ;  iu  30  per  cent  the  major 
was  double  the  minor ;  iu  3  per  cent  the  major 
axis  was  at  least  four  times  the  minor.  The 
storms  of  the  United  States  are  mostly  of  an 
oval  form,  with  the  longer  axis  most  frequently  in  a 
direction  about  N.  40  E.  About  three-quarters  of  the 
great  storms  originate  in  the  extreme.  West.  In  a  case 
of  which  tho  details  were  particularly  reviewed  It 
seemed  probable  that  the  first  development  of  magni¬ 
tude  in  a  storm  began  with  tho  collision  of  moist  air 
from  the  Pacific  Ocean  against  the  peaks  of  mountains 
fu  Oregon,  resulting  in  heavy  rainfall.  But  the  most 
remarkable  fact  elicited  was  that  the  storm,  once  orig¬ 
inated  and  organized,  traveled  over  the  highest  moun¬ 
tain  ranges  without  indicating  sensible  obstruction, 
proceeding  eastward  across  the  whole  continent  of 
North  America. 


LOWER  SILURIAN  FOSSILS. 


BY  PROF.  J.  S.  NEWBERRY  OF  COLUMBIA.  COLLEGE, 
NEW-YORIC 

This  was  a  memoir  on  the  so-called  Land 
Plants  ot  the  Lower  Silurian  in  Ohio.  Iu  the  January 
number  of  The  American  Journal  of  Science  Mr.  Leo 
Lesquereux  describes  two  fossils  fouud  in  the  upper 
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portion  of  the  Cincinnati  group,  near  Lebanon,  Ohio. 
These  he  considers  as  the  remains  of  land  plants,  and 
refers  them  to  the  genus  Sigillaria ;  and  this  case  is 
cited  a3  the  first  instance  -where  plants  so  highly 
organized  have  been  met  -with  in  Lower  Silurian  rocks. 
Through  the  kindness  of  the  Rev.  H.  Hertzer,  to  whom 
the  specimens  in  question  belong,  they  had  been  in  my 
possession  some  time  before  the  publication  of  Mr. 
Lesauereux’s  notice,  and  I  had  examined  them  with 
some  care  for  the  purpose  of  determining,  if  possible, 
their  botanical  relations.  I  had  also  made  careful 
drawings  of  them,  of  which  copies  are  herewith  sub¬ 
mitted.  As  the  result  of  my  examination  I  am 
compelled  to  say  that  I  fail  to  find  either 
in  the  external  characters  or  internal  struc¬ 
ture  of  these  specimens  any  satisfactory  evidence 
that  they  represent  land  plants;  still  less  that 
they  form  species  of  the  genus  Sigillaria.  Their 
external  markings  are  fairly  represented  in  the  accom¬ 
panying  figures,  and  I  am  compelled  to  say  that  they 
exhibicno  internal  organic  structure  whatever.  They 
are  simply  casts  m  earthy  limestone  without  carbon, 
aeeous  matter,  or  any  traces  of  woody  tissue.  The 
smaller  specimen  is  a  discoid  section  of  a  cylindrical 
trunk  of  which  the  external  surface  is  very  smooth,  but 
is  marked  by  a  retieutation  not  unlike  that  ot  one 
section  of  the  genus  Sigillaria.  I  fail  to  find, 
however,  any  dots  or  tubercles  in  the 
centers  of  the  meshes,  such  as  are  referred  to  by  Mr. 
Lesquereux,  and  which  were  they  present  might  be 
supposed  to  represent  the  place  of  the  nutrient  vessels 
of  the  leaves.  Taken  by  itself  I  should  say  that  this 
specimen  might  be  considered  to  represent  a  sponge  or 
some  other  low  form  of  marine  life,  quite  as  well  as 
Sigillaria.  Since  the  specimen  is  so  small  and  forms  so 
little  of  the  original  organism  I  think  it  would  be  unsafe 
to  make  it  the  base  of  any  general  and  important  con¬ 
clusion. 

The  layer  specimen  is  represented,  like  the  other, 
of  the  natural  size.  This  is  also  a  cast  of 
a  nearly  cylindrical  trunk  of  which  the  ex¬ 
ternal  surface  is  roughened  by  irregularly  disposed 
and  unequally  sized  lenticular  prominences.  These  re¬ 
call,  in  a  rude  way,  the  leaf  scars  borne  by  the  trunks  of 
some  Lyeopodiaceous  or  Cycadaceous  plants,  but  they 
do  not  exhibit  the  spiral  arrangement,  nor  the  details  of 
structure  which  the  leaf-scars  of  such  plants  almost  uni¬ 
versally  retain  in  the  fossil  state.  In  the  interior  of  this 
trunk  are  seen  a  few  irregularly  scattered  points  of  car¬ 
bonaceous  matter,  but  they  are  not  continous  fibers,  and 
to  my  eyo  show  no  traces  of  cell  structure. 

Taking  all  the  characters  of  these  interesting  fossils 
into  couskleratioa,  I  am  disposed  to  regard  them  as 
casts  of  the  stems  of  fucoids.  Had  they  been  land  plants 
they  would  almost  certainly  exhibit  more  distinctness 
and  regularity  of  surface  marking,  some  coating  of  car¬ 
bonaceous  matter,  and  some  traces  of  organic  structure. 
A  large  number  of  specimens  of  sea-floated  land  plants, 
which  we  have  found  in  the  Devonian  limestones  of 
Ohio,  all  assert  their  botanical  affinities  by  these 
characters.  The  remains  of  fucoids,  on  the  con¬ 
trary,  consist  almost  universally  of  mere  casts 
of  their  external  surface,  carbonaceous  matter 
and  internal  structure  having  both  entirely  disappeared. 
For  these  reasons,  therefore,  I  should  hesitate  to  hang 
upon  these  specimens  so  important  a  conclusion  as  that 
promulgated  by  Mr.  Lesquereux.  I  would  not  be  under¬ 
stood.  however,  to  assert  positively  that  they  are  not 
the  remains  of  land  plants,  for  they  are  too  imperfect 
to  b6  decisive  of  that  question,  but  only  this,  that  they 


do  not  afford  characters  which  permit  one  to  accept  them 
as  evidence  of  the  existence  of  land  plants,  and  certainly 
not  of  Sigillaria,  in  Ohio,  during  the  Lower  Silurian 
age.  The  remains  of  what  have  been  called  land  plants 
are  found  in  the  Lower  Cambrian  sandstones  of  Sweden, 
and  two  species  have  been  described  (Eophyton  Lennar- 
sonum,  Torell,  and  E.  Torelli,  Lenarson).  These  plants 
are  pronounced  by  algologists  not  to  be  algae,  but  are 
referred  to  vascular  cryptogams  aud  monocotyledons. 
It  is  not  certain,  however,  that  they  are  not  thallogens. 
as  all  traces  of  structure  are  lost,  and  nothing  is  left 
but  the  cast  or  impression  of  the  external  surface. 

( Geological  Magazine,  September,  1869.) 

Lana  plants  of  Gasp&  have  also  been  found  in  the 
Upper  Silurian  strata,  Canada,  by  Prof.  Dawson.  Here, 
with  a  large  number  of  fucoids,  a  few  specimens  have 
been  found,which  he  refers  to  his  genus  Psiloplayton.  In 
these  the  scalariform  axis,  and  the  outer  fibrous  back 
both  remaiu  and  serve  as  satisfactory  guides  iu  their 
classification.  ( Dawson’s  Precarboniferous  Plants  oj 
Canada,  p.  66.) 

With  these  exceptions  no  land  plants  are  renorted 
below  the  Devonian.  On  this  point,  however,  the  evi¬ 
dence  is  all  negative,  and  highly  organized  land  plants 
may  be  at  any  time  found  in  the  Lower  Silurian  rocks. 
Indeed,  the  variety  and  high  rank  of  the  Devonian  flora 
prepares  us  to  expect  such  a  result.  Strict  accuracy 
compels  us  to  state,  however,  that  up  to  the  present  time 
positive  proof  of  the  existence  of  laud  plants  in  the 
Lower  Silurian  has  not  been  met  with  in  other  countries, 
nor  is  it  furnished  by  the  specimens  under  considera¬ 
tion.  What  we  know  of  the  physical  condi¬ 
tion  of  the  region  about  Cincinnati  during 
the  Lower  Silurian  age  strengthens  the  conclusion 
that  the  specimens  before  us  are  the  remains  of  marine 
and  not  terrestrial  vegetation.  As  I  have  shown  in  the 
Geological  Report  of  Ohio,  the  Cincinnati  axis  was  raised 
above  the  sea  at  the  close  of  the  Lower  Sdurian  age, 
and  when  the  Cincinnati  group  was  deposited  an  open 
sea  occupied  ail  that  region.  The  shores  of  this  sea 
were  formed  by  the  Eozoic  highlands  about 
Lake  Superior,  in  Canada,  in  the  Aciirondacks, 
and  along  the  Blue  Ridge ;  nowhere  less  than 
500  miles  away  from  the  locality  where 
these  fossils  were  found.  It  becomes,  therefore,  ex¬ 
tremely  Improbable  that  two  distinct  species  of  terres¬ 
trial  plants  should  be  wafted  from  those  distant  shores 
and  deposited  in  the  calcareous  sediment  of  the  sea  at 
this  point.  The  remains  of  fucoids  are,  however,  not  un¬ 
common  in  the  Cincinnati  group,  and  the  only  objection 
to  grouping  these  fossils  with  Bulhotrcphis  aud  the 
other  Silurian  alg®  must  he  found  in  their  some¬ 
what  peculiar  suriace-markings.  These  are,  how¬ 
ever,  not  unlike  the  markings  on  the  stems 
of  many  recent  and  fossil  fucoids.  The  summit 
of  the  stem  of  the  giant  kelp  Macrocystis  is  marked  with 
irregular  rings  left  by  the  removal  of  their  great  fronds, 
and  the  stems  of  many  fossil  fucoids  are  scaled  or  tuber- 
culated  more  regularly  and  distinctly  than  are  these 
specimens.  Among  such  I  will  only  cite  Arthrophycus 
Hallii  of  the  Medina,  the  tuberculated  fueoid  called 
Halymemtis  of  the  Cretaceous, and  the  scaled  Phytoderma 
o  f  t he  J  nrassic. 


HOW  THE  EARTH  WAS  FORMED. 

BY  CAPT.  C.  E.  DUTTON",  U.  S.  A. 

This  paper  was  entitled  A  Criticism  upon 

the  Contractional  Hypothesis. 

The  hypotheses  that  have  been  put  forward  to 
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explain  the  operation  of  forces  beneath  the  earth’s 
surface  in  producing  its  characteristic  features  are  here 
referred  io  two  types  :  (1)  those  attributing  the  surface 
features  to  contraction  from  loss  of  heat,  which  may  be 
called  the  contractional  hypothesis,  and  (2)  the  argu¬ 
ments  which  attribute  them  more  or  less  to  disturbances 
produced  by  external  changes,  which  may  be  called  the 
reactional  hypothesis. 

The  contractional  hypothesis  assumes  that  the  earth 
may  be  regarded  as  of  two  portions— a  cooled  exterior 
and  a  hot  nucleus.  The  secular  loss  of  heat  is  supposed 
to  be  greater  from  the  latter  than  from  the  former,  and 
by  a  consequent  contraction  of  the  nucleus  it  is  assumed 
that  the  shell  would  tend  to  collapse.  Owiug  to  the 
unequal  ability  of  certain  portions  of  the  shell  to  bear 
the  tangential  strains  thus  occasioned,  the  yielding 
taking  place  along  the  lines  of  least  resistance  would  be 
manifested  in  the  production  of  table  lands,  or  moun¬ 
tains,  or  disturbed  stratification.  The  smaller  con¬ 
ductivity  of  materials  underlying  the  land  is  held  to 
account  for  the  primary  division  into  land  md  water, 
the  land  having  been  left  behind  in  a  general  con¬ 
vergence  of  material  toward  the  center. 

There  can  be  no  reasonable  doubt  that  the  earth  mass 
consists  of  a  cooled  exterior  inclosing  a  hot  nucleus, 
and  secular  cooliug  and  contraction  are  necessary  corol¬ 
laries.  As  the  process  was  of  immense  duration,  we 
may  take  some  starting  point,  and  assuming  the  loss  of 
temperature  to  have  been  continuous,  may  arrive  at  a 
period  when  the  whole  mass  was  fluid.  As  was  pointed 
out  by  Sir  William  Thompson,  this  was  a  period  of  homo¬ 
geneity,  both  as  to  material  and  heat.  The  first  result 
of  loss  of  heat  would  apparently  be  consolidation,  and 
the  argument  of  Hopkins  is  here  accepted  that  consoli¬ 
dation  would  begin  at  the  center,  where  pressure  would 
euable  congelation  to  be  effected  at  high  temperatures. 
Materials  solidifying  at  the  surface  would  sink  by  their 
iucroased  density,  until  I  lie  surface  was  so  far  reached 
by  solidification  proceeding  from  the  interior  as  to  leave 
only  an  imperfectly  liquid  mass,  where  such  movements, 
gradually  retarded,  at  length  ceased.  The  result  would 
be  a  solid  globe  with  perhaps  isolated  reservoirs  of 
liquid  that  might  consist  of  matter  having  a  higher 
melting  point. 

MATHEMATICAL  BASIS  OF  THE  ARGUMENT. 

Here  follows  in  Capt.  Dutton’s  memoir  a  summary  of 
Fourier’s  solution  of  the  problem  of  secular  cooling.  It 
is  based  upon  certain  factors,  which  are  represented 
thus : 

V,  denotes  half  the  difference  of  the  two  initial 
temperatures. 

r,  half  their  sum. 

t,  the  time. 

x.  the  distance  of  any  point  from  the  plane. 

T,  the  temperature  of  the  point,  x  at  tlio  time  t. 

k.  the  conductivity  of  the  material  in  terms  of  its  own 
thermal  capacity. 

With  these  data  a  formula  is  computed.  To  obtain  the 
coefficient  of  k,  Messrs.  Thompson  and  Forbes  made 
experiments  on  rock  material  with  thermometers  im¬ 
bedded  at  distances  of  from  three  to  25  feet  during  a 
period  of  14  years.  V,  representing  the  maximum  tem¬ 
perature  of  the  interior  or  the  earth  at  the  beginning  of 
cooliug,  must  be  hypothetical;  for  our  purposes  we  may 
take  it  as  the  melting  point  of  the  more  refractory 
material  forming  the  chief  bulk  of  the  nucleus,  and  as¬ 
sume  it  to  be  that  of  the  anhydrous  silicates  and  that 
they  are  500  to  800  miles  in  depth.  Allowing  for  the 
effect  of  pressure  upon  the  congealing  point  we  may  ac¬ 
cept  Sir  William  Thompson’s  estimate  of  this  tempera¬ 
ture  as,  at  a  maximum,  7,000°  F.  A  course  of  mathemati¬ 


cal  reasouing  then  is  put  forward  by  Capt.  Dutton, 
which  sbows  that  if  it  bo  possible  to  determine  a  true 
mean  rate  of  increase  of  temperature  per  foot  of  descent 
at  any  poiut  near  the  surface,  the  time  required  to  elapse 
from  the  epoch  of  the  establishmeut  of  the  cooling  to 
the  present  time  can  be  deduced.  This  mean  is  placed 
by  some  investigators  at  1-50  of  a  degree  of  Fahrenheit 
per  foot,  by  others  at  1-60  ;  the  former  would  give  about 
100.000,000,  and  the  latter  about  130,000,000  years. 

The  correctness  of  the  mathematical  deductions  can¬ 
not  be  questioned,  but  the  data  on  which  they  proceed 
are  open  to  doubt.  Tho  coefficient  of  k  may  not  be  an 
invariable  constant,  as  it  seems  probable  from  experi¬ 
ment  that  the  conductivity  of  material  increases  as 
fluidity  is  approached.  The  time  required  to  establish 
an  increase  which  may  be  represented  by  1°  Fab., 
divided  by  50.6,  would  thus  probably  be  largely  aug¬ 
mented.  This  would  also  reduce  the  basis  of  the  con- 
rractioual  hypothesis  by  reducing  the  total  dissipation 
of  heat  and  the  contraction  inferred  from  it.  Again,  as 
to  k,  if  porous  rocks  are  saturated  with  water  they  are 
much  worse  conductors  than  those  on  which  Sir  William 
Thompson  experimented;  this  value,  now  represented 
at  400,  might  then  be  put  at  250.  The  effect  of  tins  would 
be  to  extend  tho  duration  of  the  cooliug.  Another  factor 
open  to  question  is  the  rate  of  increase  of  temperature 
per  foot  of  doscent.  Its  value,  varying  widely  with  lo¬ 
cality,  is  found  in  some  places  one-fifteenth  and  in 
others  one  one-liundred-and-tenth.  Proximity  to  igne¬ 
ous  musses  may  vitiate  any  average  based  on  such 
observations,  as  these  cases  may  be  extreme,  and 
aqueous  circulation  below  the  surface  may  equally 
vitiate  other  observations. 

RESULTS  AS  TO  THE  AGE  OF  THE  EARTH. 

(1.)  Let  us  assume  that  the  earth,  when  first  ceasing 
to  be  fluid,  had  a  temperature  of  7,000°  F..  and  now  ex¬ 
hibits  au  increase  of  one  one-hundredth  of  a  degree  for 
each  foot  of  descent  near  the  surface.  The  period  be¬ 
tween  would  then  be  about  625,000,000  years.  At  a  depth 
of  300  miles  the  increase  of  temperature  would  be  about 
a  fifty-six  hundred  and  fortieth  of  a  degree  per  foot  of 
descent;  thence  inward  the  total  amount  of  cooling 
would  be  inconsiderable  ;  outward  it  would  augmeut  at 
au  iucreasing  rate  to  the  moan  temperature  at  the 
surface. 

(2.)  Take  the  present  surface  rate  of  increase  of  tem¬ 
perature  at,  per  foot,  one  degree  Fah.  divided  by  50.6. 
The  epoch  would  be  about  160,000,000  years,  and  be¬ 
low  140  miles  the  rate  of  increase  of  heat  would  be 
inconsiderable. 

(3.)  Take  tlie  valuaiion  of  k  at  400  instead  of  250,  and  of 
the  surface  rate  at  1  divided  by  50.6,  the  epoch  becomes 
about  98,000,000  years,  and  below  150  miles  the  rate  of 
increase  would  be  less  than  1  divided  by  2,700. 

(4.)  Take  k  at  250  and  the  surface  rate  at  1  divided 
by  200,  the  epoch  would  be  2,500,000,000  years,  and  at  a 
depth  of  600  miles  the  cooling  might  be  disregarded. 

But  in  general  the  application  of  this  theorem  is  fatal 
to  tho  contraction  hypothesis,  as  it  shows  that  after  200 
or  300  miles  the  cooling  has  been  comparatively  little; 
were  it  otherwise  the  present  rate  of  increase  of  heat  per 
foot  would  be  lower  than  the  lowest  reasonable  estimate 
with  our  present  knowledge.  Our  acquaintance  with 
the  laws  of  platonic  action  is  insufficient  to  take  it 
into  account,  hut  as  an  element  in  the  problem  it  may 
be  regarded  as  of  Inconsiderable  moment.  Chemical 
changes  could  scarcely  take  place  at  the  limits  of  sensible 
cooling,  and  cannot  be  regarded  as  operative  at  greater 
depths  than  200  or  300  miles.  The  contraction  of  this 
portion  cannot  be  more  thanoDe-tenth,  if  we  assume  the 


Assyrian  Belies.  21 


total  contraction  of  the  earth’s  radius  at  30  miles  since 
the  formation  of  a  cooled  exterior. 

OBJECTIONS  TO  THE  CONTRACTION  AL  HYPOTHESIS. 

By  far  the  greater  portion  of  this  cooling  muse  have 
taken  place  before  the  palmozoic  age.  By  iar  the 
greater  portion  of  the  residue  must  have  occurred  be¬ 
fore  the  beginning  of  the  tertiary  period,  and  yet  the 
whole  of  this  contraction  would  not  account  for  the  dis¬ 
turbances  which  have  occurred  since  the  close  of  the 
cretaceous  period.  To  account  for  the  tangeutial  com¬ 
pression  in  mountainous  regions  we  should  be  eompelle  d 
to  assume  contraction  since  the  Permian  period.  But 
we  find  the  Laurentian  rocks  excessively  disturbed,  and 
cannot  attribute  this  to  secular  contraction  of  the  inte¬ 
rior.  Shrinkage  of  one-fifth  in  linear  density  implies  an 
increase  of  95  feet  in  mean  density;  and  this  is  incom¬ 
patible  with  any  reasonable  supposition  as  to  the  con¬ 
dition  of  the  earth’s  mass  while  the  Laurentian  sedi¬ 
ments  were  accumulating,  if  we  consider  their  distor¬ 
tion  as  due  to  contraction. 

Again,  a  vertical  section  through  the  Appalachian 
chain,  aud  thence  westward  to  the  109th  meridian,  shows 
a  highly  disturbed  surface  for  250  miles.  If  the  contrac¬ 
tion  was  general,  there  must  have  been  a  vast  slip  over 
the  nucleus.  But  the  friction  and  adhesion  between  the 
crust  and  the  nucleus  seem  to  have  been  overlooked. 
The  analytical  method  applied  to  this  would  demonstrate 
its  impossibility.  Again,  the  tendency  to  corrugation 
along  certain  belts  with  series  of  parallel  folds  is 
assumed  on  a  doubtful  basis.  The  shrinkage  of  the 
nucleus  would  institute  a  strain  in  all  directions  within 
its  own  tangent  plane.  Belief  by  horizontal  yielding  in 
one  direction  would  give  no  general  relief ;  the  intensity 
of  the  strain  in  all  other  directions  would  still  re¬ 
main.  The  case  is  not  that  of  a  collapsing  cylinder, 
but  of  a  dome,  and  great  deformations  of  the  earth’s 
surface  must  ensue.  The  plications  of  the  palaeozoic  rocks 
are  not  of  this  general  character.  They  are  localized  in 
long  and  rather  narrow  belts.  Still  more  discordant  is 
the  evidence  of  the  tertiary  plications;  the  disturbance 
from  Cape  Horn  to  Behring’s  Sea  is  a  continuous,  nar¬ 
row  belt.  If  we  admit  contraction  along  the  belt  alone, 
we  cannot  explain  the  regular  figure  of  the  earth  as  an 
ellipsoid  of  revolution  with  an  eccentricity  proportioned 
to  its  mean  density  and  angular  velocity.  Here  the 
analogy  of  the  withered  apple  fails  ;  if  corrugated  by 
shrinkage  it  fails  to  preserve  its  figure,  or  if  preserving 
it,  must  corrugate  uniformly.  To  avoid  prolixity  this 
argument  is  not  carried  into  the  discussion  of  details  of 
surface. 

Prof.  Guyot  read  a  memoir  of  Prof.  James  H. 
Coffin.  The  following  papers  were  read  by  title 
only:  A  Memoir  on  the  Zodiacal  Light,  by  Prof.  S. 
Alexander ;  On  Some  Points  in  Mallet’s  Theory  of 
Yulcanicity,  by  Prof.  E.  W.  Hilgard ;  The  Polariza¬ 
tion  of  the  Zodiacal  Light,  by  Prof.  A.  W.  Wright. 

Mr.  James  D.  Warner  of  Brooklyn  read  a  purely 
technical  paper  on  a  New  Set  of  Bernoulli’s  Number?, 
which  are  a  mathematical  invention  for  shortening 
certain  algebraic  processes  by  their  application  tc 
the'  coefficients  of  development  of  expanding  series. 

At  the  conclusion  of  this  paper,  without  another 
word  v ro  or  con,  without  stilted  resolutions,  or  any 
other  of  the  numerous  devices  for  closing  an  ex¬ 
tended  meeting,  Prof.  Henry  simply  rose  from  his 
chair  and  said  : 

“  The  Academy  is  now  adjourned.” 

And  it  was  adjourned. 


ASSYRIAN  RELICS. 


PHOTOGRAPHIC  COPIES  AT  WASHINGTON 
FROM  THE  BRITISH  MUSEUM. 

COPIES  OF  GEORGE  SMITH'S  RESTORED  CHALDEAN 
TABLETS  IN  THE  SMITHSONIAN  INSTITUTION- 
HOW  THE  CUNEIFORM  CHARACTERS  WERE  DE¬ 
CIPHERED  AND  THE  STORY  THEY  TELL— THE 
RECORD  OF  THE  EXPLOITS  AND  DECREES  OF 
ANCIENT  KINGS. 

|  FROM  AN  OCCASIONAL  CORRESPONDENT  OF  THE  TRIBUNE.  | 

Washington,  D.  C.,  April  24.— I  make  it  a 

point  to  stroll  over  the  Smithsonian  Institution  at  least 
twice  a  month  to  see  the  additions  to  the  curiosities 
which  are  there  on  exhibition.  Last  week  my  visit  was 
rewarded  by  a  view  of  the  famous  tablets  which  pre¬ 
sent  the  Chaldean  account  of  the  Deluge.  These  tablets 
are  copies  of  those  restored  by  George  Smith,  cura¬ 
tor  of  the  Assyrian  and  Oriental  Departments  of  the 
British  Museum,  and  were  procured  by  Professor 
Henry,  at  the  request  of  Professor  Mason,  of  Columbia 
College,  Washington.  Professor  Mason  lias  for  several 
years  made  a  specialty  of  Oriental  languages  and 
history,  and  is  said  to  be  the  only  man  in  this  country 
who  can  decipher  the  character  of  the  cuneiform  in¬ 
scriptions.  He  was  in  the  building  at  the  time  I  visited 
it,  and  I  found  him  in  the  great  upper  hall  busily  en¬ 
gaged  m  hanging  the  magnificent  series  of  phototypes 
published  by  the  British  Museum,  of  which  mention  will 
be  made  further  on.  These  copies  will  be  placed  in  the 
large  upper  hall,  which  is  to  be  devoted  to  ethnological 
subjects.  All  the  natural  history  specimens  which  have 
hitherto  been  kept  in  that  hall  will  betaken  down  stairs. 
New  cases  have  been  made  for  the  proper  exhibition  of 
ethnological  curiosities,  and  the  vast  collections  of  the 
Smithsonian  illustrating  the  habits  and  life  of  North 
American  Indian  tribes,  as  well  as  of  many  other  unciv¬ 
ilized  peoples,  including  some  that  are  prehistoric  in 
their  antiquity,  will  thus  be  brought  together  and  ar¬ 
ranged  with  accurate  classification  for  the  use  of  the 
«  professional  student.  The  systematic  method  of  arrange¬ 
ment  of  the  collections  of  the  Smithsonian  Institute, 
under  the  care  of  Prof.  Baird,  adds  materially  to  their 
usefulness  and  value. 

Professor  Mason  soon  became  enthusiastically  inter¬ 
ested  in  the  subject  of  the  tablets,  and  gave  the  follow¬ 
ing  history  of  their  discovery  and  restoration  : 

Some  twenty-five  years  since,  Mr.  George  Smith,  a 
young  engraver  in  Loudon,  shoved  considerable  interest 
in  matters  of  Oriental  art  and  curiosity  deposited  in  the 
British  Museum,  and,  finally,  upon  the  return  to  En¬ 
gland  of  Sir  Henry  Rawlinsou,  the  distinguished  Oriental 
scholar,  astonished  the  latter  one  day  by  easily  decipher¬ 
ing  the  inscription  upon  one  of  the  Assyrian  relics 
brought  by  Layard  from  Nineveb.  Mr.  Smith  became 
an  employ^  of  the  Museum,  and  ultimately  curator  of 
the  department  of  Oriental  antiquities.  In  1846  Mr. 
Layard,  while  making  his  excavations  on  the  supposed 
site  cf  Nineveh,  broke  through  into  a  large  room,  which 
proved  subsequently  to  be  the  library  of  Assurbanipal, 
who  was  King  of  Assyria  B.  C.  668-040,  and  who  estab¬ 
lished  this  library  B.  0.  667.  Tue  writings  of  the  ancients 
were  engraved  upon  tablets,  which,  in  most  instances, 
were  made  of  stone;  but-,  at  the  Euphrates’s  mouth,  the 
area  covered  by  the  Chaldean  Kingdom  is  entirely  allu¬ 
vial,  and  stone  is  altogether  wanting  ;  therefore,  the 
Chaldean  tablets  are  made,  of  terra  cotta,  or  else  of  un¬ 
burnt  clay.  Layard  found  large  numbers  of  these  tablets, 
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arranged  about  the  room  in  four  divisions,  Ivins  in  piles 
like  blocks.  These  he  collected  caretully  and  sent  to 
England ;  but  during  the  transit  home,  owing  to  care¬ 
less  packing,  nearly  all  were  reduced  to  fragments. 

THE  STOUT  OF  TIIE  FLOOD. 

Large  numbers  of  these  tablets  comprised  the  gram¬ 
mar,  lexicons,  dictionaries,  and  spelling-books  of  the 
language,  and  one  of  the  four  divisions  of  the  library 
was  known  as  the  Mythical  and  Mythological  section. 
In  this  latter  section  Mr.  Smith  discovered  the  story  of 
the  Deluge,  and  in  a  paper  real  before  the  Biblical 
Arc-hteological  Society  of  London  described  as  follows 
his  patient  labors  in  attaining  its  restoration  and  trans¬ 
lation: 

From  the  Mythical  and  Mythological  section  of 
Assyrian  texts  I  obtained  a  number  of  tablets,  giving  a 
curious  series  of  legends  and  including  a  copy  of  the 
story  of  the  Flood.  On  discovering  these  documents, 
which  were  much  mutilated,  I  searched  over  all  the  col¬ 
lections  of  fragments  of  inscriptions,  consisting  of  sev¬ 
eral  thousands  of  smaller  pieces,  and  ultimatelv  recov¬ 
ered  80  fragments  of  these  legends,  by  the  aid  of  which 
I  was  enabled  to  restore  nearly  all  the  text 
of  the  description  of  the  Flood  and  considerable 
portions  of  the  other  legends.  These  tablets  were 
originally  at  least  12  in  number,  form¬ 
ing  one  story  or  set  of  legends,  the  account  of  the  Flood 
being  on  the  eleventh  tablet.  Of  the  inscription  de¬ 
scribing  the  Flood,  there  are  fragments  of  three  copies 
containing  the.  same  text;  these  copies  belong  to  the 
time  of  Assurbanipal,  or  about  6G0  years  before  the 
Christian  era,  and  were  found  in  the  library  of  that 
monarch  in  the  palace  at  Nineveh.  The  original  text, 
according  to  the  statements  on  the  tablets,  must  have 
belonged  to  the  City  of  Ereeh,  and  it  appears  to  have 
been  either  written  in  or  translated  into  the  Semitic 
Babylonian  at  a  very  early  period.  The  date  when  this 
document  was  flr.-t  written  or  translated  is  at  present 
very  difficult  to  decide.  *  *  *  On  comparing  the 

De.luge  text  with  dated  texts  of  the  time  of  Sargon  I., 
it  appears  to  be  older  than  these,  and  its  original  com¬ 
position  cannot  be.  placed  later  than  the  seveuteentli 
century  before  the  Christian  era;  while  it  may  be  much 
older 

The  eleventh  tablet,  which,  as  Mr.  Smith  has  proved, 
contains  the  account  of  the  Deluge,  comprises  two  hun¬ 
dred  and  eighty-nine  lines  of  cuneiform  characters,  in¬ 
scribed  upon  both  sides  of  the  tablet.  The  copy  sent,  to 
the  Smithsonian  is  in  two  plates,  showing  each  side  of 
the  original  inscription,  which  are  handsomely  mounted 
to  protect  them  from  injury.  Assurbanipal,  iu  whose 
time  the  library  was  founded,  is  supposed  to  be  the 
King  who  was  known  to  the  Greeks  by  the  name  “Sar- 
danapa  lus,”  and  who  occupied  the  relation  to  Assyrian 
history  that  Pisistratus  did  to  that  of  the  Greeks.  The 
study  of  the  cuneiform  characters  has  siuce  1802  been 
closely  pursued  by  Oriental  scholars,  and  the  results  at¬ 
tained  in  reading  the  inscription  s  contained  in  the  Brit¬ 
ish  Museum  have  been  long  foretold  as  describing  the 
history  of  the  Chaldeans  and  Assyrians. 

FAC-S1MILE  PUBLICATIONS  BY  THE  BRITISH  MU¬ 
SEUM. 

The  British  Museum  has  already  published  six  volumes 
of  the  cuneiform  texts  in  fac-simile.  giving  also  the 
results,  as  far  as  ascertained,  of  the  labors  of  various 
scholars  in  i heir  translations.  Iu  addition  to  these,  an 
enterprising  London  firm  has  published  an  extensive 
series  of  photograhs  of  objects  in  the  Museum,  and  that 
portion  which  relates  to  Assyrian  history  has  just  been 


received  at  the  Smithsonian,  and  is  the  collection  already 
spoken  of  as  being  prepared  by  Prof.  Mason  forjexhibl- 
tiou.  A  large  portion  of  thess  photographs  are  of  the 
sculptures  iu  the  North-West  Palace  at  Nirnrud,  which  is 
nearly  opposite  the  supposed  site  of  Nineveh,  and  are  of 
three  groups  or  periods,  B.  C.  884,  B.  C.  745,  and  B.  C.  668, 
and  afford  to  scholars  tests  of  progression  in  the  art  at 
theseithroe  dates.  Tne  oldest  sculptures  discovered  by 
Layard  at  this  place,  are  of  the  time  of  Asshur-na-zir-pal, 
B.  0. 884  to  850.  The  deeds  of  this  monarch  are  related  at 
length,  and  no  details  seem  to  have  been  considered  too 
minute  or  insignificant  to  be  depleted.  The  exploits  of 
the  King  in  hunting  aro  as  minutely  finished  as  those 
describing  his  military  expeditions.  From  these  former 
slabs  it  appears  that  he  “preserved”  his  game,  having 
a  large  park  stocked  with  wild  animals,  the  supply  of 
which  was  kept  up  by  tribute  uud  by  presents.  The 
King  is  represented  ridiug  down  his  enemies,  bending 
his  bow  aud  shooting  at  their  defenses,  or  receiving 
submission.  All  the  details  of  slaughter,  and  of  the 
cruel,  barbarous  treatment  of  prisoners  are  given — such 
as  impalement  ou  high  poles,  cutting  and  disembowel¬ 
ling — aud  show  exactly  the  various  arms,  engines,  and 
military  implements  of  the  time.  The  famous  “Black 
Obelisit,”  found  by  Layard  in  the  Central  Palace  at 
Nirnrud,  was  erected  iu  this  palace  by  Shalmaneser 
II.,  and  represents  the  incidents  of  thirty-one  campaigns 
of  that  monarch,  and  among  others  receiving  the  embas¬ 
sador  and  tribute  of  Jehu,  King  of  Israel.  This  occupies 
the  top  row  of  one  of  the  four  faces,  and  is  the 
lirst  mention  in  Assyrian  history  (B.  C.  about 
850)  of  a  Jewish  king.  The  Assyrian  series  of  plates 
closes  with  the  reign  of  Assur-ban-i-pal,  aud  these  as 
works  of  art  present  the  most  advanced  specimens.  In 
tLe  hunting  scenes  the  sport  is  tamer  as  compared  with 
like  scenes  iu  the  reign  of  Asshur-ua-zir-pal  of  200  years 
before.  The  lions  aro  now  carried  in  cages  to  the  spot 
and  then  let  out,  while  in  the  earlier  time  the  game  was 
roused  in  the  open  country  and  huuted  down.  The  very 
expression  depicted  upon  the  face  of  the  game  shows 
the  decadence  of  the  sport,  and  all  accessories  of  the 
scenes  depict  a  lazier  and  more  ostentatious  mode  of 
hunting,  and  foretells  the  decay  of  the  empire,  which  in 
less  than  50  years  (B.  C.  500)  crumbled  to  pieces.  Iu  one 
of  the  photographs  is  shown  a  small  glass  vase,  found  at 
Niueveh,  bearing  the.  name  of  the  Assyrian  monarch 
Sargou,  the  date  of  which  places  it  in  the  year  719  before 
the  Christian  era.  This  is  the  earliest  known  specimen 
of  transparent  glass. 

Many  of  the  tablets  bearing  decrees  of  the  King  are 
trilingual,  though  merely  variations  of  the  Semitic 
writing.  These  inscriptions,  being  placed  in  parallel 
columns,  long  set  at  fault  the  efforts  of  scholars  to  de¬ 
cipher  them,  until  it  was  discovered  that  the  three 
great  divisions  of  the  Chaldean  Empire  were  inhabited 
by  people  who  varied  in  speaking  and  writing  their 
language  greatly,  and  the  three  columns  contained 
these  three  variations. 
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THE  POET  LONGFELLOW. 


LECTURE  BY  MR.  JAMES  T.  FIELDS. 

A  DISCOURSE  UPOH  HIS  CHARACTER  AjI)  POETICAL 
WORKS— HIS  GENIUS  AND  ZEAL  FOR  STUDY— IN¬ 
TERESTING  DETAILS  OF  THE  ORIGIN  OF  SOME  OF 
HIS  FAMOUS  POEMS— HOW  THE  "  PSALM  OF  LIFE  " 
AND  “  EXCELSIOR”  WERE  WRITTEN— HIS  TRIBUTES 
TO  HIS  FRIENDS— A  DELINEATOR  OF  FINE  AND 
TENDER  SYMPATHIES. 

| FROM  AN  OCCASIONAL  CORRESPONDENT  OF  THE  TRIBUNE."] 

Boston,  April  34. — The  pupils  of  the  Girls’  High 
School  have  had  another  addition  to  the  debt  they 
already  owe  Mr.  James  T.  Fields.  He  has  always 
taken  a  great  deal  of  interest  in  the  school,  and 
when  he  had  prepared  his  interesting  lecture  on 
Tennyson,  he  first  submitted  it  to  their  indulgent 
ears.  The  lecture  on  Longfellow,  which  he  read  to 
them  on  April  34,  surpasses  any  of  his  previous 
essays  of  a  similar  nature  in  its  admiring  apprecia¬ 
tion  of  his  subject  and  intimate  acquaintance  with 
it.  Its  delivery  may  be  considered  as  a  sort  of 
literary  dress  rehearsal,  and,  if  the  evident  delight 
of  the  young  ladies  and  the  few  score  of  visitors 
who  heard  it  is  any  criterion  of  the  favor  with  which 
it  will  be  received  by  the  general  public,  it  will 
prove  more  successful  than  either  of  the  half-dozen 
similar  essays  which  have  been  so  favorably  received 
during  the  past  Winter.  The  lecture,  which  is  fully 
reported  below,  occupied  in  delivery  hardly  an  hour. 


THE  LECTURE. 

Fellow-Students  :  I  once  had  the  pleasure  of  speak¬ 
ing  to  you  in  this  hall  on  “Alfred  Tennyson,  the  Poet 
Laureate  of  England.’’  I  am  to  speak  to  you  now  on 
one  of  our  own  stars  who  have  sung,  a  poet  of  such 
marked  and  varied  excellence,  a  character  so  reverenced 
and  beloved  among  us.  and  indeed  everywhere,  that  I 
have  only  to  mention  the  name  of  Longfellow  to  secure 
at  once  your  sympathy  and  your  interest  in  my  theme. 
It  seems  to  me  that  this  early  hour  of  the  day  is  the 
selectest  one  for  reading  an  essay  on  Longfellow  to  such 
an  audience  as  this;  for  he  is  always  young,  always 
full  of  the  spirit  of  sunshine  and  the  dawn,  always  im¬ 
parting  strength  and  courage  to  endeavor,  aud  always 
singing  in  his  own  peculiar  way  that  “  life  is  real  and 
earnest that  we  must  all  strive  to  “act  in  the  living 
present,”  and  that  “  still  achieving,  still  pursuing,” 
should  be  the  end  of  our  flying  and  fleeting  existence. 
Somehow  the  world  has  always  had  an  irreverent  habit 
of  elevating  its  nose  at  living  authors  of  genius,  as  if  it 
was  a  crime  for  a  really  great  poet  or  prose  writer  to 
be  alive  and  well  and  enjoying  the  society  of  his  friends ; 
as  if  dust  and  ashes  added  a  certain  respectability  to 
merit,  and  it  were  highly  appropriate  to  wait  till  a  man 
he  safely  under  the  ground  before  he  was  lo  be  con¬ 
sidered  an  heir  to  fa  me  and  celebrated  accordingly.  As 


soon  as  a  great  author  is  dead,  we  all  begin  to  do  him 
.justice.  Then  we  crowd  about  his  grave  and  throw  in 
tributary  flowers  that  should  have  made  glad  his  heart 
and  all  his  living  senses  while  he  still  lived  among  us, 
aud  when  he  could  have  heard  the  voice  of  praise  not 
with  the  dull,  cold  ear  of  death,  and  felt  the  laurels 
around  his  living,  sensitive  hrow.  Let  us  try,  to-day,  to 
be  just  to  a  living  poet,  and  express  without  reserve 
that  earnest  pride  we  feel  in  him,  and  which  those  who 
will  come  after  us  will  be  sure  to  cherish. 

THE  GRAND  AND  HEALTHY  LESSONS  OF  HIS  POETRY. 

The  poetry  of  Longfellow  is  full  of  grand  and  healthy 
lessons.  “  Stand  up  to  your  work,  whatever  it  may  he, 
and  do  not  be  afraid  of  it,”  is  one  of  them.  We  are 
sometimes  unmindful  here  in  America  that  corn  must  be 
ground  before  it  is  baked.  We  are  apt  to  hurry  every¬ 
thing,  and  to  forget  that  if  we  do  not  know  a  thing  cor¬ 
rectly  we  really  do  not  know  it  at  all.  But  Longfellow 
is  to  be  placed  with  the  army  of  scholars  as  well  as  with 
the  gifted  band  of  world-renowned  singers.  I  am  to 
speak  to  you  of  a  man  whose  poetrvis  not  an  experi¬ 
ment,  but  an  assured  and  lasting  fact ;  of  one  who  has 
no  infirmities  which  I  have  been  able  to  discover;  of 
one  wbose  fancy  never  disordered  or  misdirected  the 
purpose  of  his  muse.  Some  poets,  and  good  ones,  have 
sometimes  flamed  out,  vaguely  bristling  with  dictionary 
words,  and  shocked  us  with  their  vagaries  of  thought 
and  expression;  but  Longfellow  is  never  ial3e 
or  affected ;  his  language  is  always  that  of 
man  to  man  and  human  heart  to  human 
heart.  He  never  writes  of  one  thing  for 
the  purpose  of  putting  another.  His  purpose  is  always 
direct,  and  he  goes  to  his  work  with  the  eertaiuty  of  the 
arrow  and  with  a  power  that  is  thoroughly  in  earnest, 
lathe  year  1820— just  fifty-four  years  ago — the  question 
was  started  iu  The  Edinburgh  Review,  which  raised  such 
a  breeze  throughout  America  that  the  query  is  destined 
never  to  be  forgotten.  The  exact  form  of  the  inquiry 
is  precisely  in  these  words :  “  In  the  four  quarters  of  tho 
globe,  who  reads  au  American  hook!”  Now  I  don’t 
think  at  that  period  this  question  was  an  impertinent 
one.  We  really  had  not  much  literature  to  show,  as  to 
quantity  or  quality  either,  in  those  days.  Twelve 
months  after  that  question  was  asked,  a  young  lad  had 
just  entered  his  name  as  a  student  iu  Bowdom  College 
who  was  destined,  forty  years  later,  to  become  the  most 
popular  poet  in  the  civilized  world,  including  this  same 
kingdom  of  Great  Britain,  where  The  Edinburgh  Review 
was  published. 

MORE  READ  THAN  ANY  OTHER  LIVING  POET.  • 

To-day  there  is  no  disputing  the  fact  that  Henry 
Longfellow  is  more  read  than  any  other  living  poet;  that 
his  books  are  more  widely  circulated  and  bring  more 
copyright  than  auy  other  written  in  English  verse. 
There  must  be  some  reason  for  this  popularity,  among 
high  and  low  ;  some  sufficient  cause  for  this  lasting  and 
firm  regard  for  the  man  who  at  a  very  early  age  came 
singing  out  from  the  borders  of  Maine  into  tbe  world  of 
song.  Early  he  says  somewhere— and  I  wish  you  all  to 
remember  this — that  “genius  is  only  the  infinite  capacity 
of  tailing  trouble.”  I  often  think  of  the  infinite  pains 
Longfellow  took  when  a  youth  to  become  a  scholar, 
ripe  and  mature.  Starting  off  in  a  small  brig, 
in  the  first  year  of  bis  college  life,  he 
goes  into  Denmark  and  studies  Danish,  and  ob¬ 
tains  a  knowledge  of  Icelandic,  German  and  Dutch  in 
the  same  way.  He  resolved  to  be  not  a  mere  king  of 
shreds  and  patches,  but  a  real  master  in  the  studies  he 
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determined  to  conquer.  Holmes  speaks  somewhere  of 
one  who  “  performs  a  little  with  the  lead  peucil.”  Little 
performances  were  not  what  Longfellow  was  after  in 
life.  Let  me  give  you  a  glimpse  of  him  as  he  appeared 
years  ago,  from  that  little  book,  “A  Year  in  Spain,”  and 
which  contains  an  excellent  account  of  Mr.  Longfellow, 
whom  the  writer  met  in  his  wanderings.  He  says  : 

My  companion  was  just  from  college  and  full 
of  the  ardor  excited  by  classical  pursuits,  with  health 
unbroken  and  with  a  curiosity  which  had  never  yet 
been  satisfied.  He  had  snnny  locks,  a  fresh  complexion, 
clear  blue  eyes,  and  all  the  indications  of  a  joyous 
temperament. 

This  is  a  true  and  interesting  picture  of  the  young 
scholar  in  his  first  travels  into  the  grand  old  world  of 
art  and  romance.  There  are  those  called  poets  who  live 
in  the  sleepy  hollows  of  thought,  “  where  it  is  all  the 
time  afternoon.”  But  Longfellow  is  doc  one  of  these. 
He  has  made  himself  controller  of  that  high  art  called 
poetry  by  coming  in  contact  ai  all  points  with  the  great 
iuterests  of  humanity.  Haying  been  kissed  by  the  fairy 
queen  of  song  In  his  cradle  he  henceforth  became  her 
living  subject  to  do  her  noblest  and  best  work. 

HIS  PROFOUND  AND  SPECIAL  SCHOLARSHIP. 

Some  scholars  never  carry  their  understandings  about 
with  them,  but  leave  them  dozing  on  the  library  shelves. 
A  mere  scholarly  man  could  not  have  written  as  Long¬ 
fellow  wrote.  A  man  may  be  very  expert  in  all  the 
dead  languages,  but  utterly  unlearned  in  any  living  one. 
A  quotation  quoted  from  a  quotation  is  not  the  most 
enlivening  to  the  present  race.  This  all-alive  and  sharply 
modernized  world  of  ours  has  outgrown  the  dead-letter 
times,  strange  as  it  may  seem  perhaps  in  Oxford  and 
Cambridge.  Longfellow’s  scholarship  is  profound  and 
special,  but  it  never  clogs  for  a  moment  the  impetus  of 
his  nineteenth  century  genius.  He  can  answer  correctly 
more  questions  than  almost  any  man  of  his  time  out  of 
the  pages  of  the  past,  but  he  never  intruues  his  wisdom 
into  his  poetry.  It  is  there,  very  deep  do  vh, 
like  the  roots  of  things,  but  the  garlands  of 
song  cover  up  and  conceal  the  river  of  knowledge 
that  is  flowing  beneath  them.  If  he  were  not  kuowu 
as  the  great  poet,  he  would  certainly  be  recognized 
everywhere  as  a  preeminent  scholar  and  thinker.  In 
poetry,  we  are  apt  to  have  many  acquaintances  but  very 
few  friends.  With  how  many  men  and  women  are  we 
on  speaking  terms  in  poetry,  but  how  few  we  really  love 
and  cannot  live  witnont !  Our  supreme  favorites  in  the 
poetic  art  you  can  easily  catalogue,  and  Longfellow  is 
one  of  them.  There  is  never  any  coldness,  never  any 
unsympathetic  relation  between  him  and  his  readers.  I 
dare  say  von  all  remember  those  beautiful  dedicatory 
stanzas  in  the  new  volume,  published  in  1819,  where  he 
flows  out  in  that  deep,  tender  strain  of  salutation  to  ali 
who  have  ever  sent  him  messages  of  friendship  founded 
on  a  perusal  of  his  writings. 

MORE  WIDELY  QUOTED  THAN  ANY  POET  SINCE  POPE. 

Since  Pope,  no  poet  has  been  more  quoted  than  Long¬ 
fellow.  He  has  added  to  the  stock  of  Euglish  letters  and 
speech  as  many  lines,  couplets,  and  verses  as  any  other 
of  a  hundred  years.  This  is  a  sure  tost  of  poetic  thought 
and  inspiration.  You  must  look  to  Shakespeare  aud  a 
few  other  great  ones  for  a  larger  currency  of  expression 
than  our  American  Longfellow  had.  The  mottoes  on 
thousands  of  title-pages  are  from  him ;  if  you  go  to  En 
gland,  you  will  hear  him  cited  in  Parliament,  in 
Westminster  Hall,  and  in  the  cathedral  ;  every 
pulpit  admits  him,  for  his  thought  is  wide 


enough  to  embrace  all  creeds  and  all  spiritual¬ 
ities  in  his  hallowed  and  responsive  verse.  It  is  be¬ 
cause  he  humanizes  everything  he  touches,  that  his 
lyre  has  nothing  alien  to  any  soil.  I  have  heard  him 
quoted  by  an  American  monk  with  a  cowl,  aud  I  have 
heard  him  sung  by  a  band  of  humble  worshipers  In  a 
camp-meeting  among  the  hills  of  New-Hampshire.  No 
he..rt  but  can  receive  him  aud  find  consolation  in  his 
melodies,  aud  this  is  one  reason  why  he  is  one  of  the 
most  popular  of  all  poets  writing  Euglish.  Some  one 
seeing  a  copy  of  one  of  his  books  lying  in  a  low  drink¬ 
ing  saloon  has  said,  “  This  is  indeed  true  fame.”  The 
poorest  cottager,  if  he  have  any  books  at  all,  must  be 
sure  to  have  something  that  Longfellow  wrote.  Being 
overtaken  in  the  country  by  night,  I  found  lodging 
in  a  humble  house,  I  was  shown  to  a  little 
room  next  the  roof,  and  there  the  only  book 
beside  the  Bible  was  his  “  Voices  of  the  Night,”  and 
I  was  forced  to  repeat,  “  This  is  indeed  true  fame.” 
No  poet  has  ever  paid  tenderer  tributes  to  his  friends 
than  Longfellow,  aud  that  is  a  good  sign.  When  Haw¬ 
thorne,  his  friend  and  fellow-student,  was  buried  on  that 
beautiful  May  day,  in  18G4,  the  heart  of  the  poet  seemed 
to  be  weeping  in  that  tender  requiem  that  followed  al¬ 
most  immediately  after  the  tuueral  procession  of  the 
great  romancer.  In  the  lines  addressed  to  the  River 
Charles  there  is  a  verse  commemorating  three  friend¬ 
ships,  one  of  which  was  Charles  Sumner’s.  He  sings  in 
his  own  melodious  way: 

“  More  than  this,  thy  name  reminds  me 
Of  three  friends,  all  true  and  tried. 

And  that  name  like  music  biuds  me 
Closer,  closer,  to  thy  side. 

Friends,  my  soul  with  joy  remembers, 

How  like  covered  flames  they  start, 

When  I  fan  the  living  embers 
On  the  hearthstone  of  my  heart.” 

HOW  THE  “  PSALM  OF  LIFE  ”  WAS  WRITTEN. 

It  is  always  interesting  to  know  under  what  circum¬ 
stances  a  poet  has  framed  an  immortal  poem  or  sonnet 
or  song.  As  I  happen  to  know  something  of  the  origin 
and  birth  of  many  of  Longfellow’s  poems,  let  me  divulge 
a  few  secrets  in  regard  to  them.  The  “  Psalm  of  Life  ” 
came  into  existence  on  a  bright  Summer  morning  in 
July,  1838,  in  Cambridge,  as  the  poet  sat  between  two 
windows  at  the  small  table  in  the  corner  of  his  chamber. 
It  was  a  voice  from  his  inmost  heart  and  he  kept  it 
some  time  in  manuscript,  unwilling  to  part  with  it.  It 
expressed  his  own  feelings  at  that  time,  when  he  was 
rallying  from  the  depression  of  a  deep  afllictiou,  and 
he  hid  the  poem  in  his  own  heart  for  many 
months.  He  was  accused  of  taking  the  famous  verse, 
“  Art  is  long  and  time  is  fleecing,”  from  Bishop’s  poem, 
but  I  happen  to  know  that  was  not  in  his  mind,  and  that 
the  thought  came  to  him  with  as  much  freshness  and 
originality  as  if  nothiug  had  been  written  before. 
“There  is  a  reaper  whose  name  is  death  ”  crystallized  at 
once,  without  effort,  in  the  poet’s  mind,  and  ho  wrote 
it  rapidly  down,  with  tears  filling  his  eyes  as  he  com¬ 
posed  It.  “The  Light  of  the  Stars”  was  composed  as  the 
poet  looked  out  upon  a  calm  and  beautiful  Summer  even¬ 
ing,  exactly  suggestive  of  the  poem.  The  moon,  a  little 
strip  of  silver,  was  just  setting  behind  Mount  Auburn, 
and  Mars  was  blazing  in  the  south.  That  flue  ballad, 
“  The  Wreck  of  the  Hesperus,”  was  written  in  1839.  A 
violent  storm  had  occurred  the  night  before,  and  as  the 
poet  sat  smoking  his  pipe  about  midnight  by  the  fire,  the 
wrecked  Hesperus  came  sailing  into  his  mind.  He  went 
to  bed,  hut  the  poem  had  seized  him,  and  he  could  not 
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sleep.  He  got  up  and  -wrote  the  celebrated  verses.  “  The 
clock  -was  striking  three,”  he  said,  “  when  I  finished  the 
last  stanza.”  It  did  not  come  into  his  mind  by  lines.  Out 
by  whole  stanzas,  hardly  causing  him  an  effort,  but 
flowing  without  let  or  hinderance. 

THE  ORIGIN  OF  “EXCELSIOR.” 

One  of  the  best  known  of  all  Longfellow’s  shorter 
poems  is  "Excelsior.”  The  word  happened  to  catch  his 
eye  late  one  Autumn  evening  in  1811  on  a  torn  piece  of 
newspaper,  and  straightway  his  imagination  took  fire  at 
it.  Taking  the  first  piece  of  paper  at  hand,  which  hap¬ 
pened  to  be  the  back  of  a  letter  received  that  night  from 
Charles  Sumner,  Longfellow  crowded  it  with  verses.  As 
first  written  down,  “Excelsior”  differs  from  the  per¬ 
fected  aud  published  poem;  but  it  shows  in  its  original 
conception  a  rush  and  glow  worthy  the  theme  and 
author.  On  a  summer  afternoon  In  1849.  as  he  was  riding 
on  the  beach,  “  The  Skeleton  in  Armor”  rose  as  out  of 
the  deep  before  him  and  would  not  be  laid.  The  story  of 
“Evangeline”  was  first  suggested  to  Hawthorne  by  a 
friend  who  wished  him  to  found  a  romance  upon  it. 
Hawthorne  did  not  quite  coincide  with  the  idea,  and 
handed  the  theme  to  LonfeTlow,  who  saw  at  once  all  the 
essential  qualities  of  a  deep  and  tender  idyl. 

It  is  a  delightful  tribute  to  Longfellow’s  genius  that 
all  young  people  delight  so  in  his  poetry.  They  find  in 
it  a  childlike  simplicity  as  well  as  the  essential  quality 
of  supreme  interest.  The  child  detects  the  imitation 
article  quite  as  readily  as  the  parent,  and  will  pass  the 
spurious  lyre  and  accept  the  real  one  with  a  judgment 
that  is  marvelous.  Old  and  young,  the  laborer  and  the 
professor,  alike  find  occasion  for  the  inspiring  words  of 
Longfellow  which  they  cannot  do  without.  Every¬ 
where,  anywhere,  he  is  in  most  perfect  aud  delightful 
keepiug.  The  untaught  grace  of  poetry,  the  power  of 
infusing  the  author’s  mind  into  the  heart  of  the  reader 
is  his,  and  this  endears  him  to  his  readers,  and  will 
endear  him  to  generations  yet  to  come. 

V  I 

THE  DETRACTIONS  OF  CRITICS. 

One  of  the  commonest  and  most  unfounded  charges 
against  authoistrp  in  every  age  is  plagiarism.  Now 
nine  times  out  of  ten  what  is  called  plagiarism  is  paral¬ 
lelism.  If  I  were  an  artist  and  could  paint  like  William 
Hunt,  I  would  make  a  picture  which  would  stand  for 
all  times  of  Hercules  telling  his  servant  to  show  a  fault¬ 
finding  visitor  out  of  the  room.  It  is  a  great  fault  in 
anybody  who  cannot  praise  easily.  Habitual  fault¬ 
finding  is  an  immoral  trait  in  any  character,  and  a  lesson 
we  all  should  learn  is  to  find  out  good  things  in  what  we 
see.  Longfellow  has  not  escaped  detraction  any  more 
than  the  rest.  The  vultures  of  criticism  have  hovered 
and  pounced  on  his  reputation  after  their  usual  manner, 
but  no  great  harm  has  ever  resulted  from  their  attacks. 
Always  master  of  himself  and  his  theme,  the  poet 
has  sailed  away  out  of  his  detractors’  sight  aud 
quietly  let  them  rave.  Longfellow  now  lives  of  course 
above  the  region  where  the  envious  critics  delight  to 
bark  and  bite.  But  some  of  us  remember  what  dissat¬ 
isfaction  was  called  up  when  he  published  a  new  volume 
of  his  works.  The  rats  of  reputation  went  on  gnawing 
at  his  laurels  for  years,  though  they  proved  to  be  pow¬ 
erless  against  true  genius  and  artistic  skill,  and  the 
true  son  of  the  muses  went  on  from  strength  to  strength, 
whi.e  these  vermin  died  at  last  from  inanition  and 
neglect.  One  of  his  purblind  critics  said  he  had  “  really 
written  some  brilliant  pieces  by  accident.” 
“Accident,  then,”  I  said,  “was  never  bet¬ 
ter  employed.  Let  us  vary  our  railroad  casualties 
with  some  accidents  of  the  Longfellow  type.”  I  hope 


they  still  show  the  little  room  down  in  Bnwdoiu  College, 
for  it  was  in  that  pleasant  apartment  that  the  young 
poet  of  19  wrote  many  of  his  early  poems.  These  were 
all  published  in  1825,  during  his  last  year  iooeoilege,  in  a 
periodical  called  The  United  States  Literary  Gazette,  the 
sapient  editor  of  which  advised  him  to  give  up  poetry 
and'  buckle  down  to  law.  I  am  very  giad  that  Long¬ 
fellow  did  not  take  his  advice. 

THE  FRIEND  OF  HIS  RACE. 

In  estimatingLongfellow,  I  see  no  reason  for  comparing 
him  with  anybody  else.  He  is  sufficient  in  his  own  depart¬ 
ment,  and  has  his  own  power  audiniluence.  Tennyson  is 
Tennyson,  Wordsworth  is  Wordsworth,  Longfellow  is 
Longfellow.  He  may  not  be  this  or  that,  but  a  writer 
should  not  be  judged  by  what  he  is  not.  What  he  is  should 
be  the  real  question.  Negations  are  not  answers,  but  qual¬ 
ities  in  possession  are  what  wrtl  determine  cotem¬ 
porary  judgment  as  well  as  the  judgment  of  posterity. 
What  a  procession  of  youth  and  beauty  wander  in  per¬ 
ennial  loveliness  through  Longfellow’s  pages.  It  can 
never  grow  old  or  fade  away. 

If  I  were  called  upon  suddenly  to  prove  that  Long, 
fellow  is  preeminently  a  poet  in  every  sense,  in  im¬ 
agination,  in  artistic  skill,  in  all  the  equipment  of  a  high¬ 
born  singer,  I  think  I  should  be  willing  to  select  from  his 
later  pieces  the  exquisite  poem  of  Saudalpuoa,  which 
if  you  wish,  I  will  read  to  you.  [Mr.  Fields  here  read 
the  poem.' 

No  English  poet-scholar  has  ever  made  such  masteely 
translations  as  Longfellow.  Dante,  as  rendered  by  him, 
can  be  read  now  in  the  very  spirit  of  the  great  Italian 
poet.  Now,  just  what  I  claim  for  Longfellow  is  this:  A 
high  and  honorable  place  in  the  poetic  and  prose  litera¬ 
ture  of  this  century;  a  rank  with  the  great  spirits  that 
still  rule  us  from  their  urns;  a  name  that  can  never  die 
out  of  the  annals  of  English  literature  and  song;  for  I 
find  in  him  those  priceless  qualities  of  excellence  which 
the  woidd,  having  once  witnessed,  never  forgets.  Longfel¬ 
low  goes  in  a  straight  line  to  his  reader’s  understanding. 
The  highway  to  the  human  heart  is  the  one  he  most 
travels.  His  verse  gives  no  translation  to  his  reader. 
He  is  never  a  satirist,  never  a  trifler,  never  a  scorner, 
but  a  delineator  of  fine  and  tender  sympathies,  which 
makes  him  the  friend  of  his  race. 

It  was  never  truer  than  now  that  poetry  has  its  own 
exceeding  great  reward.  And  let  us  never  forget,  my 
friends,  when  we  are  estimating  poetry,  what  Long¬ 
fellow  himself  teaches  in  one  of  his  best  and  noblest 
efforts,  that — 

“  God  sent  his  singers  on  the  earth, 

With  songs  of  sadness  and  of  mirth 
That  they  might  teach  the  heart  of  men, 

And  bring  them  back  to  heaven  again.” 
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THE  HOUSE  IX  AMERICA. 


PEOF.  MARSH’S  DISCOVERIES  IN  FOSSILS. 

ANCESTRY  OF  THE  NOBLE  ANIMAL — THE  MORMON 
BJBLE  CONCERNING  HORSES— SKETCHES  BY  PRE¬ 
HISTORIC  MAN — THE  FAMILY  TREE  OF  THE  HORSE. 
[FROM  THE  SPECIAL  CORRESPONDENT  OF  THE  TRIBUNE.! 

New-Haven,  April  18. — Few  facts  in  the  history 
of  the  race  have  been  the  occasion  of  wider  gener- 
alizations  than  the  circumstance  that  the  horse— the 
most  important  of  all  the  animals  which  man  has 
pressed  into  Ills  service— was  utterly  unknown  on 
the  continent  of  America  at  the  time  of  the  discov¬ 
eries  of  Columbus.  Not  only  the  horse,  but  all  the 
related  family — the  ass,  the  zebra,  and  the  quagga— 
were  equally  wanting.  The  Western  hemisphere,  in 
this  total  deficiency  of  both  its  divisions,  presents  a 
marked  contrast  to  the  Old  World,  since  Europe, 
Asia,  and  Africa  are  each  the  native  habitat  of  one 
or  more  members  of  this  large  family. 

But  the  recent  labors  of  science  have  opened  a 
new  page  in  the  horse’s  history,  and  have  changed 
entirely  the  scope  and  nature  of  the  inquiry.  It  is 
now  known  that  in  the  eras  with  which  geology 
deals,  America  was  not  only  for  countless  ages  the 
home  of  the  horse,  but  of  an  immense  variety  of  an¬ 
imals  of  the  horse  family  or  nearly  allied  to  it ;  and 
in  the  long  series  of  these  varying  forms  there  seems 
to  be  presented  evidence  of  change,  progress,  and 
development,  which  is  welcomed  by  the  believers  in 
the  theory  of  evolution  as  supplying  many  of  the 
missing  links  in  the  ancestry  of  the  noble  animal. 

Foremost  among  the  laborers  in  this  special  field 
of  research  is  Prof.  O.  C.  Marsh  of  Yale  College. 
Readers  of  The  Tribune  have  had  descriptions  of 
his  explorations  at  the  West,  and  it  will  be  only 
necessary  here  to  summarize  them  in  a  few  words. 
Almost  every  Summer  for  some  years  past  he  has  or¬ 
ganized  an  exploring  party,  chiefly  at  his  own  ex¬ 
pense,  in  quest  of  fossil  animal  remains  in  the  terti¬ 
ary  formation  in  our  Western  Territories.  He 
has  met  with  unexampled  success.  A 
greater  addition  of  new  fossil  animal  forms  has  been 
made  since  this  class  of  explorations  was  under¬ 
taken,  than  during  any  similar  period  since  Cuvier 
described  the  extinct  animals  of  the  Paris  basin. 
A  few  of  the  extraordinary  creatures  which  Prof. 
Marsh  has  identified,  have  been  partially  described 
in  The  Tribune.  His  expedition  last  Summer  was 
peculiarly  rich  in  discoveries  of  fossils  of  the  shorse 
family.  It  is  to  these  the  present  letter  relates. 


SKETCH  OF  A  HORSE  BY  PREHISTORIC  MAN. 


Did  the  horse  exist  in  America  after  the  advent  of 
man,  and  become  extinct  between  that  period  and 


the  date  of  the  discovery  of  America  ?  This  is  a 
question  of  more  interest  than  would  he  at  first  sup¬ 
posed.  The  horse  of  Europe  was  probably  cotem¬ 
porary  with  the  earliest  man,  and  there  are  traces  of 
the  existence  of  that  animal  among  some  of  the 
most  ancient  relics  of  the  cave-dwellers.  In  the 
cavern  of  La  Madelaine,  Dordogne,  France,  among 
remains  of  pre-historic  man  of  the  flint 
period,  the  antler  of  a  reindeer  was 
found  having  seven  figures  of  horses  carved 
upon  it.  Coarsely  executed  though  they  are,  there 
can  he  no  question  as  to  what  these  flint  carvings 
were  intended  to  represent.  These  are  horses — not 
asses,  nor  of  the  ass  family,  since  the  ears  are  short, 
none  of  the  tails  are  tufted,  and  oue  of  the  tails  cer¬ 
tainly  indicates  by  its  thickness  that  it  had  the 
abundant  long  hair  covering  it  which  distinguishes 
the  horse.  It  is  not  at  all  likely  that  the  cave¬ 
dwelling  man  held  the  horse  in  subjection  ;  it  was 
probably  oue  of  the  animals  which  he  hunted ;  a 
bind  ol  venison  among  game  which  included  the 
auroch  and  the  cave  hear,  the  reindeer,  and  perhaps 
the  elephant. 


ANOTHER  PREHISTORIC  SKETCH. 

But  Brigham  Young  has  hailed  the  discovery  of 
fossil  horses  in  America  as  an  evidence  of  the  truth¬ 
fulness  of  the  sacred  writings  of  the  Mormons. 
Years  ago,  in  a  discussion  in  England,  the  represen¬ 
tative  of  the  Mormons  was  worsted  in  argument 
upon  the  point  that  these  writings  make  the  blunder 
of  describing  horses  as  existing  in  America  coeval 
with  man,  but  prior  to  the  advent  of  the  Spaniards. 
There  may  he  other  instances  in  the  Mormon  Bible, 
but  the  following  will  serve  to  illustrate  the  point: 
The  hook  of  Ether  describes  a  period  subse¬ 
quent  to  the  building  of  the  tower  of  Babel.  It 
gives  the  particulars  of  construction,  under  divine 
command,  of  a  number  of  covered  barges,  “  exceed¬ 
ing  tight,”  that  would  “hold  water  like  a  dish,” 
each  provided  with  an  air-hole  in  the  top,  closed 
with  a  stopper,  to  be  opened  when  needful  for  ven¬ 
tilation.  These  remarkable  vessels  were  loaded 
with  provisions ;  a  small  colony  embarked  upon 
them,  and  a  strong  wind,  miraculously  provided, 
drove  them  across  the  ocean.  The  voyagers  were 
344  days  afloat,  without  light  or  fire ;  hut  at  last  they 
reached  the  promised  land,  where,  it  is  stated : 

In  the  space  of  sixry-ancl-two  years  they  became  ex¬ 
ceeding  rich,  having  all  maimer  of  fruit  and  of  grain, 
and  of  silks,  and  of  fine  linen,  and  of  gold  and  of  silver, 
andjof  precious  things,  and  also  all  manner  of  cattle,  of 
oxen,  and  of  cows,  and  of  sheep,  and  of  swine, 
and  of  goats ;  *  *  *  and  they  also  had  horses 
and  asses,  and  there  were  elephants,  and  cureloms,  and 
cunioms  ;  all  of  which  were  useful  unto  man,  and  more 
especially  the  elephants,  and  cureloms,  aud  cumoms. 
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Now  there  is  not  a  trace  of  the  horse  among  the 
antiquities  of  the  Indian  tribes  on  this  continent. 
Not  a  legend,  not  a  fragment  to  mark  its  coexistence 
with  man,  in  all  the  records  that  have  been  com¬ 
piled,  in  all  the  mounds  that  have  been  opened — 
unless  the  two  following  incidents  be  accepted  as 
evidence  to  the  contrary :  (1)  Dr.  P.  W.  Lund  was 
the  first  discoverer  of  fossil  bones  of  the  horse  in 
South  America,  tie  found  in  1841,  in  a  cave  in  Brazil, 
among  other  remains  of  animals,  the  greater  part  of 
the  skeleton  of  a  young  horse  which  he  described 
as  Equus  neogeus,  and  declared  to  be  identi¬ 
cal  with  a  specimen  found  in  a  another  cave  asso¬ 
ciated  with  human  bones.  But  Owen  says,  after 
critically  reviewing  this  case,  that  it  affords  no  evi¬ 
dence  of  the  contemporaneity  of  the  human  and 
equine  races  in  the  Brazilian  caves,  (2)  Prof.  Marsh 
has  in  his  possession  a  bone  picked  up  by  an  explorer 
among  the  ruins  of  one  of  the  deserted  cities  of  Cen¬ 
tral  America ;  it  is  the  coronary  bone  of  a  horse ;  i.  e., 
the  first  bone  above  the  hoof.  There  is  no  doubt  of 
the  antiquity  of  the  ruined  city ;  as  to  that  of  the 
coronary  bone  the  reader  may  form  his  own  judg¬ 
ment. 


The  omission  of  all  attempts  at  depicting  the 
horse  or  any  member  of  the  horse  family  on  tiie  part 
of  the  American  aborigines,  if  it  were  known  to 
them,  is  very  remarkable.  The  earlier  sculptures  of 
the  old  world  frequently  introduco  the  horse;  on 
the  remains  of  Nubian  tombs  and  Egyptian  temples 
we  find  this  animal  carved.  An  Assyrian  horse 
among  the  has  reliefs  of  Ashurbanipal  is  not  less 
remarkable  for  the  elaborate  trappings  of  his 
harness  than  for  his  own  noble  bearing.  He  is 
every  inch  a  horse.  Surely  such  an  animal  would 
have  left  some  traces  in  Indian  tradition ;  but  we 
read  that  “When  the  Cherokees  first  saw  the  horse 
bestrode  bv  De  Soto  they  were  as  much  amazed  as 
were  the  soldiers  of  Fabrieius  when  they  first  beheld 
the  elephants  of  Pyrrhus.  But  they  named  it  in¬ 
stantly  ‘  the  animal  with  a  single  finger-nail. 
Modern  science  has  made  no  better  generaliza¬ 
tion  than  this  uniungulus.”  This  is  the 
distinctive  feature  of  the  race ;  equally  true 
of  the  horse  ( Equus  caballm),  of  the  tame  ass  ( Asinus 
vulgaris),  of  the  wild  ass  (A.  onager )  still  abundant  in 


Mesopotamia,  and  almost  as  different  from  the  do¬ 
mestic  species  as  a  greyhound  from  a  poodle,  of  the 
zebra  (A.  zebra )  of  South  African  mountains,  the 
quagga  (A.  quagga)  and  the  peetsi  (A.  burchclUi),  both 
also  of  South  Africa,  aud  of  the  kiang  (4.  hemionus) 
of  Thibet.  If  you  claim  the  transformation  of 
opecies,  said  Cuvier  in  the  early  days  of  the  develop¬ 
ment  hypothesis,  you  must  produce,  for  instance, 
between  the  paleotherium  and  the  horse,  since  the 
former  has  three  toes  and  the  horse  only  one,  an 
animal  similar  to  each  in  other  respects,  but  hav¬ 
ing  the  intermediate  number  of  toes.  It  is  pre¬ 
cisely  this  gage,  thrown  down  so  confidently  by 
Cuvier  a  half  century  ago,  that  the  palaeontologist 
of  to-day  is  prepared  to  take  up  :  but  the  present 
evidence  is  far  more  extended  in  its  scope  than  that 
which  the  Father  of  Palaeontology  deemed  unobtain¬ 
able. 

There  is  a  vast  portion  of  the  Territories  of 
Wyoming  and  Utah,  which  in  the  period  that 
geologists  call  the  tertiary,  contained  enormous 
lakes.  The  oldest  of  these  lakes  remained  so 
long  in  eocene  times,  that  the  mud  and  sand  accu¬ 
mulated  in  it  by  slow  deposits  to  more  than  a  mile 
in  vertical  thickness.  In  these  deposits  Prof.  Marsh 
has  found  the  remains  of  the  Orohippus.  This  ani¬ 
mal’s  skeleton  resembles  that  of  the  horse  more  than 
it  does  that  of  any  other  creature  of  the  present  day ; 
but  it  was  scarcely  larger  than  a  fox.  Ics  skull  was 
proportionally  shorter  than  that  of  the  horse,  and 
the  orbit  of  the  eye  was  not  inclosed  behind  by  a 
bridge  of  bone.  But  the  remarkable  characteristic 
of  the  Orohippus  was  that  his  fore  feet  had  four  toes 
and  his  hind  feet  three  toes,  all  of  which  reached  the 
ground. 

Above  the  eocene,  in  the  order  of  geological  de¬ 
posit,  many  centuries  doubtless  having  elapsed  in 
its  formation,  themiocene  appears.  A  district  known 
as  the  Bad  Lands  of  Dakota,  Nebraska,  and  Colo¬ 
rado,  and  another  west  of  the  Blue  Mountains  in 
Eastern  Oregon,  contain  deposits  of  lakes  that  ex¬ 
isted  in  the  miocene period.  In  thelatter  of  these  lo¬ 
calities  Prof.  Marsh  has  obtained  the  remains  of  the 
Miohippus.  It  resembles  the  Orohippus  m  several 
particulars,  but  had  this  noteworthy  peculiarity— it 
had  only  three  toes  in  the  forefeet  as  well  as  behind. 
All  these  toes  reached  the  ground,  and  were  useful, 
or,  at  all  events,  usable.  There  is  no  depression  in 
front  of  the  orbit  of  the  eve. 


SKULL  OF  THE  ANCIIITIIERIUM. 

In  these  miocene  lake  deposits  another  animal  is 
found,  closely  allied  to  Miohippus.  but  differing  in 
having  a  deep  depresssion  in  the  skull  in  front  of 
the  orbit.  Prof.  Marsh  has  discovered  some  and 
Prof.  Leidy  other  species  of  this  animal,  which  is 
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called  the  Anchitherium.  It  had  three  toes  on  each 
foro  foot  and  three  on  each  hind  foot ;  but  its  outer 
toes  were  proportionally  smaller  than  those  of  the 
Miohippus.  The  Auchitlierium  and  the  Miohippus 
were  about  the  size  of  a  sheep. 

Above  the  miocene  formation  is  the  pliocene. 
Again  ages  have  elapsed  while  this  deposit  was  form¬ 
ing,  and  here  again  we  have  animals  of  the  horse 
kind.  Let  us  select  two  of  them  for  examination, 
the  Hipnarion  and  the  Protohippus.  Each  has  three 
toes  before  and  three  behind,  but  in  no  case  do  the 
outer  toes  touch  the  ground;  they  are  like  tlio  pos¬ 
terior  hooflets  of  the  modern  deer  and  ox.  The  ser¬ 
viceable  hoof  of  each  is  stouter  than  in  the  preceding 
animals.  The  skull  of  each  has  a  deep  depression 
in  front  of  the  eye. 


SKtTLI.  OF  THE  HIPPARION. 

In  the  Pliocene  we  also  find  the  Pliohippus — or  at 
least  Prof.  Marsh  does.  It  has  a  deep  depression 
under  the  eye.  It  and  the  Hipparion  about  equal 
the  ass  in  hight.  The  Pliohippus  has  but  one  toe — 
that  is.  its  foot  is  like  the  modern  horse. 


SKULL  OF  THE  MODERN  HORSE. 

Lastly,  at  the  very  top  of  the  pliocene  formation 
and  just  where  it  is  passing  iuto  the  quaternary, 
for  the  first  time  the  bones  of  the  true  horse  are 
found.  It  equaled  in  size  the  horse  of  the  present 
day,  and  in  some  species  surpassed  it.  The  existing 
horse  has  no  depression  in  front  of  the  orbit.  Occa¬ 
sionally  it  has  a  superfluous  hoof  hanging  about  the 
true  one. 

There  are  many  other  facts  of  a  similar  character 
about  these  skeletons  and  those  of  other  cognate 
forms,  all  indicative  of  a  senes,  of  progression,  or 
as  the  believers  in  that  theory  would  call  it,  of  de¬ 
velopment.  In  respect  to  the  toes  the  argument 
may  be  briefly  stated  thus :  The  single-toed  hoof 
represents  the  highest  capacity  for  speed;  four  toes 
might  be  useful  for  support  in  the  marshes,  but  the 


necessity  for  speed  would  sooner  or  later  make  ani¬ 
mals  with  fewer  superfluaus  toes  take  precedence 
of  the  others.  The  reduction  in  the  number  of  toes 
may  in  this  manner  be  due  to  the  gradual  elevation 
and  drying  of  the  region  inhabited.  The  struggle 
for  existence  of  the  early  horse  was  principally  in 
successfully  running  away  from  beasts  of  prey. 
Also,  the  hoof  is  a  weapon  of  offense.  At  the  present 
day,  if  a  horse  wounded  or  a  mare  embarrassed  with 
colt,  is  overtaken  by  prairie  wolves,  the  hoof  is  used 
to  great  advantage,  each  kick  that  strikes  a  wolf 
squarely  usually  killing  it.  Nothing  could  be  more 
inconvenient  than  superfluous  toes  in  kicking.  But 
what  is  to  be  done  with  the  depression  in  front  of 
the  eye  ?  This  was  developed  without  apparent 
reason  and  disappeared  equally  without  reason.  Ah, 
there  are  some  things,  perhaps,  which  even  the  de¬ 
velopment  hypothesis  cannot  explain. 


Lot  us  tabulate  our  facts : 


Geological 

Name  of 

Compara¬ 

Depression 
in  front 

Number 
of  toes 

Toes  that 
touch  the 

deposit. 

animal. 

tive  size. 

of  the  eye. 

to  foot. 

ground. 

eocene 

orohippus 

fox 

none 

4  front,  3  hind  all 

miocene 

miohippus 

sheep 

none 

3  each 

all 

mioceue 

anchitherium 

sheep 

deep 

3  each* 

all 

pliocene 

hipparion 

ass 

deep 

3  each 

1  each 

pliocene 

pliohippus 

ass 

very  deep 

lleach 

1  each 

quaternary 

equus 

horse 

none 

1  each 

1  each 

*  The  two  outer,  smaller  than  those  of  Miohippus. 


(1)  Forefoot  of  the  Orohippus.  (2)  Foot  of  the  Miohippus.  (3)  Foot 
of  the  Hipparion.  (4)  Foot  of  the  modern  Horse  as  occasionally  seen, 
with  superfluous  hooflet. 

It  will  be  seen  that  there  are  yet  more  worlds  to 
conquer.  Prof.  Marsh  lives  in  the  hope  of  seeing 
the  skeleton  of  the  predecessor  of  the  Orohippus; 
say  with  four  toes  behind  and  five  in  front.  And 
having  got  that  equine  ancestor,  he  will  not  be  satis¬ 
fied  till,  somewhere  at  the  bottom  of  the  eocene,  or 
even  back  in  the  cretaceous  deposits,  he  finds  the 
greatest-great-grandfather  of  all  the  horses,  which 
should  be  about  the  size  of  a  first-class  black-and- 
tau,  and  should  have  five  well-defined  toes  on  each 
foot,  touching  the  ground.  With  this  fossil  in  his 
possession,  Prof.  Marsh  would  probably  be  able  to  en¬ 
joy  life  without  going  to  the  Eocky  Mountains  every 
Summer. 
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HAVE  WE  TWO  BRAINS  % 


A  LECTURE  BY  DR.  BROWN-SEQUARD. 

INSTANCES  WHERE  PATIENTS  USED  ONE  HALF  THE 
BRAIN  INDEPENDENTLY  OP  THE  OTHER  —  THE 
LEFT  BRAIN  PRINCIPALLY  THE  ORGAN  OF  INTEL¬ 
LIGENCE  AND  EXTERIOR  RELATION  ;  THE  RIGHT, 
OF  ORGANIC  FUNCTIONS  AND  NUTRITION— THE 
NEED  AND  MEANS  OF  DEVELOPING  BOTn  SIDES  OF 
THE  BRAIN. 

I  FROM  A  SPECIAL  CORRESPONDENT  OF  THE  TRIBUNE.] 

Washington,  April  22. — The  lecture  delivered  at 
this  date  by  Dr.  Brown-Sequard,  which  attracted  a 
crowded  audience,  was  one  of  the  “Toner  Lectures.” 
As  many  readers  may  not  recall  the  circum¬ 
stances  under  which  that  course  of  lectures  was 
established,  a  statement  of  the  facts  will  probably 
be  of  interest.  Dr.  J.  M.  Toner,  believing  that  the 
advancement  of  science— that  is,  a  knowledge  of  the 
laws  of  Nature  in  any  part  of  her  domain,  and  par¬ 
ticularly  such  discoveries  as  contribute  to  the  ad¬ 
vancement  of  medicine— tends  to  ameliorate  the 
condition  of  mankind,  determined  in  1872  to  convey 
real  aud  personal  property  worth  about  $8,000  to  five 
trustees;  90  per  cent  of  the  interest  of  which  was  to 
be  applied  for  at  least  two  annual  memoirs  or  essays 
by  different  individuals,  and,  as  the  fund  increases, 
as  many  more  as  the  interest  of  the  trust  and  revenue 
will,  in  the  judgment  of  the  trustees,  justify.  The 
essays  or  memoirs  must  be  relative  to  some  branch 
of  medical  science,  and  be  read  in  the  City  of  Wash¬ 
ington  under  the  name  of  the  Toner  Lectures. 
Each  of  these  memoirs  or  lectures  is  to  contain  some 
new  truth  fully  established  by  experiment  or  ob¬ 
servation.  and  no  such  memoir  or  lecture  is  to  be 
given  to  the  world  under  the  name  of  the  “Toner 
Lectures”  without  having  first  been  critically  ex¬ 
amined  and  approved  by  competent  persons  selected 
by  the  trustees  for  that  purpose.  The  trustees  are 
the  Secretary  or  chief  scientific  officer  of  the  Smith¬ 
sonian  Institution  (for  the  time  being,  Prof.  Joseph 
Henry),  the  Surgeon-General  of  the  United  States 
Army,  the  Surgeon-General  of  the  United  States 
Navy,  and  the  President  of  the  Medical  Society  of 
the  District  of  Columbia. 


THE  LECTURE. 

Ladies  and  Gentlemen  :  I  have  to-day  to 

put  forward  views  which,  if  they  have  the  value  that  I 
attach  to  them,  deserve  all  your  attention.  I  confess, 
however,  that  although  I  have  come  to  a  conviction  my¬ 
self,  and  I  am,  perhaps,  rather  difficult  in  that  respect, 
I  do  not  accept  easily  as  proved  what  is  drawn  from 
facts.  I  confess,  however,  that  I  feel  great  embarrass¬ 
ment,  as  not  only  are  the  facts  I  have  to  dwell  upon 
new,  aDd  not,  perhaps,  easily  to  be  accepted,  but 
besides  they  require  for  their  full  understanding  a  Knowl¬ 
edge  of  medicine,  which  probably  does  not  exist  among 
many  of  my  hearers.  However,  I  will  try  my  best  to 
render  the  subject  as  clear  as  possible,  even  to  persons 
who  know  nothing  about  medicine. 

EVIDENCE  THAT  WE  HAVE  TWO  BRAINS. 

As  you  perhaps  know,  the  subject  is  this,  putting  it  in 
an  interrogative  way,  Have  we  two  brains  or  one  1  And 


by  Dr.  Brown-Sequard. 

if  we  have  two  brains  why  do  we  not  educate  both  of 
them  ? 

As  you  will  see  by  these  questions,  if  the  first  is  de¬ 
cided  negatively,  of  course  there  is  no  reason  for  the 
lecture.  The  very  fact,  therefore,  that  I  am  in  your 
presence  to  speak  about  an  hour  on  that  subject,  implies 
that  I  have  come  to  the  conclusion  that  wo  have  two 
brains,  perfectly  distinct  the  one  from  the  other.  There 
are  views  held  m  science  in  that  respect  altogether 
different  from  mine.  They  consist  in  admitting  tha  t  the 
left  side  of  the  brain  is  the  only  organ  serving  to  the 
movement  and  feeling  of  the  right  side  of  the  body,  and 
vice  versa,  the  right  side  of  the  brain  is  admitted  to  he 
the  only  organ  serving  to  volition  and  to  sensation  for 
the  left  side  of  the  body.  This  view  I  will  have  first  to 
disprove. 

Beginning,  however,  by  what  relates  to  the  noblest 
functions  of  the  brain — that  is  its  aptitude  to  serve  in 
mental  phenomena — I  shall  say  at  once  that  I  am  cot 
the  first  to  put  forward  the  view  that  we  have  two 
brains.  Long  ago  Sir  Henry  Olan,  who  died  some  time 
ago,  and  Dr.  Wigan,  and  a  few  others,  insisted  on  the 
fact  that  each  side  of  the  brain  is  perfectly  sufficient  for 
the  full  performance  of  the  mental  functions.  But  they 
stopped  there,  and  they  have  left  to  others,  therefore, 
to  go  further,  if  we  have  to  go  further.  I  shall  say  that, 
taking  that  view,  that  in  reality  we  have  two  brains, 
there  is  a  conclusion  which  flows  out  from  it,  and  which 
— although  I  shall  have  to  speak  of  if  more  at  length  by 
and  by — I  must  now  say  a  few  words  upon.  It  is 
quite  certain  that  if  it  is  so,  as  we  make  use  of  only  one 
for  most  of  our  actions,  we  leave  aside  one-half  of  the 
total  mass  of  brain  matter,  and,  therefore,  we  leave 
quite  useless  one-half  of  the  most  important  of  our 
organs  as  regards  manifestations  of  intelligence,  will, 
and  perception  of  sensation.  If  this  statement  is  right 
you  will  easily  understand  how  important  it  is  to  come 
to  the  point  which  I  have  in  view  in  this  lecture ;  that  is 
that  we  ought  to  give  education  to  the  two  sides  of  the 
brain,  or,  rather,  to  the  two  brains. 

As  regards  intelligence,  it  is  hardly  necessary  to  insist 
after  what  has  been  said  by  the  physiologists  I  have 
named,  Sir  Henry  Olan  and  Dr.  Wigan.  They  both 
showed  that  there  are  a  great  many  facts  which  conclu¬ 
sively  prove  that  either  half  of  the  brain  may  serve 
equally  intellectual  functions.  It  may  be,  however, 
that  their  proofs  were  not  sufficient.  One  of  the  two. 
Dr.  Wigan,  has  insisted  upon  a  feature  of  great  interest, 
which  is  that  in  insanity  sometimes,  and  I  way  say  very 
frequently  without  any  insanity,  we  have  two  different 
views  on  the  same  subject.  There  are  a  great  many 
people  who  labor  through  life  under  the  difficulty 
of  making  up  their  minds.  It  is  because  they  have  two 
minds  unfortunately.  Better  would  it  be  for  them  to 
have  only  one,  and  I  hope  you  will  not  conclude  at  once 
that  what  I  am  to  preach  here— that  is,  that  we  are  to 
educate  our  two  brains — ought  to  be  laid  aside  on  ac¬ 
count  of  the  danger  of  leading  men  to  have  two  minds, 
and  to  he  all  the  time  hesitating  between  two  views  and 
two  conclusions  and  two  opinions  and  two  decisions.  I 
think  I  shall  be  able  to  prove  that  the  fault  iu  those  in¬ 
dividuals  who  cannot  make  up  their  mind  is,  on  the  con¬ 
trary,  dependent  in  a  measure  on  the  fact  that  they 
have  not  developed  sufficiently  the  power  of  their  two 
brains. 

INSTANCES  OF  THE  SEPARATE  USE  OF  THE  HALVES 
OF  THE  BRAIN. 

Anyhow,  Dr.  Wigan  especially  insisted  upon  those 
facts  which  we  observe  in  insanity,  that  a  patient  knows 
he  is  insane ;  he  knows  that  he  has  insane  ideas ;  he  will 
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put  them  forward  and  immediately  after  having  put 
them  forward  he  will  say:  “I  know  they  are  insane.” 
lie  is  perfectly  right,  perfectly  rational,  while  at  the 
same  time  he  is  completely  insane.  Dr.  Wigan  has  con¬ 
cluded,  without  any  positive  demonstration,  that  in 
those  cases  one-halt  of  the  brain  is  normal  and  the  other 
half  is  wrong;  one-half  is  employed  in  the  mental  facul¬ 
ties  in  a  normal  way  ;  the  other  is  employed  as  regards 
the  mental  faculties  in  quite  a  wrong  way.  But  there 
are  cases  which  are  more  interesting,  per¬ 
haps,  and  which,  i  think,  fall  more  clearly 
under  that  view,  that  there  are  two  brains. 
I  saw  a  boy,  for  instance,  at  Nottinghill,  in  London, 
once,  who  had  two  mental  lives.  In  the  course  of  the 
day,  generally  at  the  same  time  but  not  const, uitly,  his 
head  was  seen  to  fall  suddenly.  lie  remained  erect, 
however,  if  he  was  standing,  or  if  sitting  he  remained  in 
his  position ;  if  talking  he  shopped  talking  for  a  while  ;  if 
making  a  movement  he  stopped  moving  for  a  while,  and 
after  one  or  two  minutes  of  that  state  of  falling  for¬ 
ward  or  drooping  of  the  head — and  he  appeared  as 
if  falling  asleep  suddenly,  his  eyes  closing— immedi¬ 
ately  after  that  his  head  started  up,  he  opetied  his 
eyes  perfectly  bright,  look;$.ig  quite  awake  and 
then  asking  if  there  was  anybody  in  the  room  whom 
he  had  not  seen  previously,  who  the  person 
was,  and  wliv  he  was  not  introduced  to  him ; 
being  all  the  time  in  that  state  quite  different  from  the 
state  of  wakefulness.  He  had  seen  me  a  great  many 
times,  and  knew  me  very  well.  Being  with  him  once 
when  one  of  those  attacks  occurred,  ho  lifted  his  head 
and  asked  his  mother,  “Who  is  the  gentleman!  Why 
don’t  you  introduce  uim  to  me!”  His  mother  intro¬ 
duced  me  to  him.  He  did  not  know  me  at  all.  He  shook 
bauds  wiih  me,  and  then  I  had  a  conversation  with  him 
as  a  physician  may  have  with  a  patieut.  In  another  in¬ 
stance,  when  with  him  again,  when  he  harl  the  same 
kind  of  an  attack,  I  found  that  he  recognized  me  fully, 
and  talked  of  wiiat  we  had  spoken  of  in  our  first  inter¬ 
view.  I  ascertained  from  what  I  witnessed  in  those 
two  instances,  and  also  and  chiefly,  I  may  say, 
from  his  mother,  a  very  intelligent  woman, 
that  he  had  two  lives  in  reality,  two  mental  lives,  one 
in  his  ordinary  state,  and  another  occurring  after  that 
attack  of  akiud  of  sleep  for  about  a  minute  or  two, when 
he  knew  nothing  of  what  existed  in  his  other  life — in  his 
ordinary  life;  that  was  alia  blank.  He  knew  nothing 
duriug  that  second  stafo  but  what  had  occurred  in  pre¬ 
vious  periods  of  that  same  condition,  but  he  knew  full 
well  all  that  had  occurred  then,  and  his  recollection  of 
everything  was  as  perfect  then  as  it  was  during  his  or¬ 
dinary  life  concerning  the  ordinary  acts  of  his  life.  He 
had,  therefore,  as  I  have  said  already,  two  absolutely 
distinct  lives,  iu  each  of  which  he  knew  everything  that 
belonged  to  the  wakeful  period  of  that  life,  and  in 
neither  of  which  did  lie  know  anything  of  what  had  oc¬ 
curred  iu  the  other.  He  remained  in  that  state  of  attack 
for  a  lime  which  was  extremely  variable,  between  one 
and  three  or  four  hours,  aud  after  that  he  fell  asleep, 
and  got  out  of  chat  state  of  mind  pretty  much  in  the 
same  way  that  he  had  got  into  it.  I  have  seen  three 
other  cases  of  that  kind,  and  as  so  many  have  fallen 
under  the  eyes  of  one  single  medical  practitioner,  such 
cases  cannot  be  extremely  rare. 

SPEECH  NOT  ALTOGETHER  DEPENDENT  ON  ONE  SIDE 
OF  THE  BRAIN. 

As  regards  the  faculty  of  speech,  the  fact  that  we 
have  two  brains  perfectly  distinct,  one  from  the  other, 
is  not,  perhaps,  so  easily  proved  as  it  may  be  as  regards 


the  man.  We  well  know  that  a  lesion  in  out-half  of  the 
brain,  the  left  side  of  the  brain,  will  produce  loss  of  the 
faculty  of  expressing  the  ideas  by  speech  ;  that  that  be¬ 
longs  almost  exclusively  to  the  left  side  of  the  brain, 
but  the  very  fact,  I  may  say,  that  the  loss  of  the  faculty 
of  expressing  ideas  by  speech  depends  on  a  disease  in 
the  left  side  of  the  brain — that  fact  is  itself 
a  proof  that  the  left  side  of  the  brain 
is  quite  distinct  from  the  right  side  of 
the  brain,  that  it  is  in  fact  a  brain  in  itself  as  regards 
that  function  of  the  organ  we  call  brain.  Therefore  the  > 
fact  which  is  perfectly  well  known,  that  out  of  one  ; 
hundred  cases  in  which  the  loss  of  the  faculty  of 
expressing  ideas  by  speech  existed,  there  is  only  one— if 
one — iu  which  the  disease  was  to  be  found  in  the  right  side 
of  the  brain— that  fact  is  extremely  important  iu  show¬ 
ing  that  the  two  sides  of  the  brain  may  act  independ-  1 
ently  one  from  the  other.  I  shall  have  to  return  to  this 
by  and  by,  as  much  of  my  argument  depends  on  this 
point. 

As  regards  sight,  a  theory  has  been  put  forward  by  a 
celebrated  philosopher.  Dr.  Wollaston  of  London,  which 
has  been  admitted  by  a  great  many  physiologists,  }| 
although  no  one  has  admitted  it  without  some  reluc¬ 
tance.  But  as  there  was  uo  better  theory  put  forward, 
that  one  was  received  as  being  at  least  probable  if  not 
demonstrated.  Wollaston  had  the  view  that  the  right 
side  of  the  base  of  the  brain  is  the  center  for  sight  in  the  ■ 
two  right  halves  of  the  eve.  The  right  half  of  the  right 
eye  is  of  course  the  one  to  the  right  of  it.  and  the  right 
half  of  the  left  eye  is  the  one  nearest  to  the  nose.  The  i 
inner  half  I  should  say  of  the  left  eye  and 
the  outer  half  of  the  right  eye  have 
for  their  center,  according  to  that  view,  the 
right  side  of  the  brain  and  vice  versa  the  left  side  of  the 
brain  would  be  the  center  for  sight  in  the  left  or  outer 
half  of  the  left  eye  aud  the  inner  half  of  the  right  eye. 
There  is  therefore,  according  to  that  view,  a  condition 
which  is  quite  peculiar.  If  we  admit  it  for  a  moment 
then  we  ought  to  fiud  that  a  disease  in  the  loft  of  the 
brain  at  the  base  must  destroy  only  one  half  of  the 
power  of  sight,  and  objects  then  if  seen  are  seen  in  one 
half.  Suppose  a  man  to  be  looked  at  there  would  he 
visible,  if  it  is  the  left  side  of  the  brain  which  is  affected, 
only  the  right  half  of  the  body.  Wollaston  himself  had 
that  trouble.  One  day  trying  to  read  the  name 
of  an  instrument,  the  barometer,  he  read 
“meter”  only;  the  other  part  of  the  word, 

“  baro,”  he  could  not  read.  Another  eminent  friend 
living  in  France,  Professor  Agassiz,  had  the  same 
trouble.  He  saw  one  half  of  certain  objects.  And  a 
good  many  patients  who  are  affected  especially  with 
certain  disorders  of  movement  aud  with  diabetes  have 
also  that  trouble,  they  see  but  one  half  of  objects. 
There  are,  therefore,  cases  which  seem  to  be  in  favor  of 
the  view.  But  continuing  to  review  what  ought  to 
take  place,  we  find  that  if  the  disease  exists  ouly  in  a 
small  part  of  the  left  side  of  the  brain,  in  that  portion 
which  serves  to  sight,  we  ought  to  find  that  then  only 
one  half  of  one  eye  will  ho  affected.  There  are  such 
cases.  If  it  is  the  other  part  of  that  same  half  of  the 
base  of  the  brain  which  Is  affected,  then  it  is  only  one 
half  iu  the  other  eye  which  should  be  affected.  There 
are  also  facts  of  that  kind. 

So  that  there  are  three  lciuds  of  facts  which  seem  to 
support  the  view  of  Wollaston.  But  what  of  that!  Wo 
philosophers  do  not  accept  conclusions  because  there 
are  facts  which  support  them.  We  accept  conclusions 
when  all  the  known  facts  are  either  in  perfect  harmony 
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or  clearly  prove  the  conclusion ;  and  also  when  there  is 
no  fact  that  seems  to  be  in  opposition.  It  is  requisite, 
therefore,  either  that  all  the  facts  prove  in  favor  of  the 
theory,  or  that  together  with  a  number  in  favor  there  is 
none  at  all  in  opposition.  Such  is  not  the  case  here. 
There  are  a  great  many  facts  which  show  that  a  disease 
in  one  half  of  the  brain  will  produce  complete  loss  of 
sight  of  the  two  halves  of  one  eve,  either  on  the  same 
side  or  on  the  opposite  side,  or  the  two  halves  of  both 
eyes.  Therefore  there  are  three  series  of  facts,  and  one 
only  would  be  enough,  which  demonstrate  that  the 
theory  ought  to  be  rejected. 

VISION  AND  THE  HALVES  OF  THE  BRAIN. 

But  as  regards  sight  we  find  this,  and  it  is  a  point  of 
importance  in  this  lecture.  We  find  that  a  disease  any¬ 
where  in  one-half  of  the  brain  can  exist  without  any 
alteration  of  sight  at  all.  A  disease  existing  in  that 
part  where  the  optic  nerve  goes  into  the  brain,  destroy¬ 
ing  that  part  altogether,  may  not  be  a  cause  of  loss  of 
sight;  so  that  one  optic  track  alone  may  be  perfectly 
sufficient  for  the  functions  of  the  two  eyes.  Therefore 
I  conclude  that  it  is  quite  enough  to  have  one  brain  to 
have  our  power  of  sight;  and  as  it  is  so  for  each  half  of 
the  brain,  I  can  conclude — and  this  is  a  point  of  import¬ 
ance  in  this  lecture — I  can  conclude  that  each  half 
of  the  brain  is  independent  of  the  other  and  each 
of  them  possesses  the  powers  of  serving  to  the  sensa¬ 
tions  of  sight.  You  will  ask  how  is  it  that  a  disease  in 
certain  cases  in  the  brain  will  produce  loss  of  sight,  and 
that  a  disease  in  the  same  part  sometimes  will  not  pro¬ 
duce  less  of  sight.  As  regards  that  T  cannot  develop  at 
length  what  I  would  have  to  say,  but  if  some  of  you 
were  present  at  my  lecture  in  this  city  last  year  and 
some  of  you  present  at  the  Academy  of  Sciences  to-day 
are  here,  they  know  that  an  alteration  in  any  part  of  the 
nervous  system,  whether  in  the  brain  or  elsewhere,  can, 
by  producing  an  irritation,  act  on  other  parts,  so  as  to 
produce  the  loss  of  a  function  of  those  other  parts : 
and  so  it  is  about  sight  particularly.  In 
many  experiments  I  have  ascertained  that  injuring 
a  small  part  of  the  spinal  cord  produces  a  loss  of  sight 
in  the  eye  on  the  same  side.  An  injury  to  the  medulla 
oblongata  a  little  higher  than  the  part  of  the  spinal  cord 
which  produces  loss  of  sight  on  the  same  side,  will  pro¬ 
duce  a  loss  of  sight,  but  to  the  opposite  eye.  There  is, 
therefore,  a  power  of  producing  by  irritation  a  loss  of 
sight;  and  indeed  there  is  nothing  more  common  in  chil 
dren  having  worms  in  their  bowels  than  a  diminution 
in  the  power  of  sight  for  a  time,  or  some  trouble  in  the 
power  of  sight — some  change  in  the  iris,  some 
change  in  the  vessels  of  the  eye,  in  fact 
some  disorder  in  the  organs  serving  to  vision. 
Well,  it  is  in  the  same  way  that  an  irritation  existing  in 
certain  parts  of  the  brain  will  produce  at  a  distance 
from  the  place  where  it  exists,  a  loss  of  the 
function  of  sight.  The  cases  that  can  serve 
are,  therefore,  not  those  in  which  we  find  that  the  dis¬ 
ease  exists— the  loss  of  sight  exists  when  there  is  a  dis¬ 
ease  somewhere.  The  cases  that  can  serve  positively 
must  clearly  bring  us  to  a  conclusion  ;  as  those,  on  the 
contrary,  which  establish  that  an  injury  in  any  pact  or 
one-half  of  the  brain — even  in  that  part  which  receives 
the  op tis  track — can  exist  without  producing  any  loss 
of  sight;  and  that  fact  has  been  observed— not  very  fre¬ 
quently',  but  more  than  live  or  six  times  to  my  knowl¬ 
edge— and  in  those  cases  in  the  most  decisive  manner. 
Therefore  the  conclusion  I  have  drawn  is  quite  estab¬ 
lished.  Either  half  of  the  brain  may  serve  to  the  power 
Of  sight. 


THE  VOLUNTARY  MOVEMENTS. 

Now,  as  regards  the  volitional  movements,  the  volun¬ 
tary  movements,  if  you  like  to  call  them  so.  Those 
movements,  as  you  well  know,  have  been  considered  as 
depending  on  each  half  of  the  brain  for  one-half  of  the 
body.  Still,  many  physiologists  have  ascertained  that 
there  are  muscles  in  our  system  in  the  neck,  in  the  eye, 
in  the  throat,  and  in  the  back  also— there  are  many 
muscles — which  escape  paralysis  when  there  is  disease  in 
one-half  of  the  brain ;  and  for  those  parts  at  least  some 
theory  has  been  imagined  to  try  to  explain  how  it  was 
that  the  left  half  of  the  brain,  for  instance,  is  not  the 
regulator  of  the  movements  in,  the  right  side  of  the 
body.  I  shall  pass  over  that  theory  and  come  to  the 
point  of  importance  in  the  object  which  I  have  in  view. 

as  regards  volitional  movements,  there  are  cases  on 
record  which  leave  no  doubt  that  either  the  anterior 
lobe  of  the  brain,  the  middle  lobe  of  the  brain,  or  the 
posterior  lobe,  the  three  essential  parts  of  the  organ, 
can  be  destroyed  and  voluntary  movements  not  be  in¬ 
terfered  with  at  all ;  but  still  more,  there  are  cases— not 
many,  but  a  few — that  exist  and  are  decisive.  They 
have  been  recorded  by  the  most  accurate  observers,  and 
some  of  them  in  hospitals  where  there  were  many  medi¬ 
cal  men  and  many  students,  so  that  there  cannot  be  a 
doubt  about  them.  There  are  many  cases — perhaps 
the  word  “  many  ”  is  too  strong,  but  there 
are  at  least  seven  or  eight  to  my  knowl¬ 
edge— of  the  destruction  of  the  whole  half 
of  the  brain  without  any  interference  with  the  voluntary 
movement.  Therefore  we  are  not  to  look  upon  one-half 
of  the  brain  as  being  necessarily  the  organ  serving  to 
the  movement  of  the  body  on  the  opposite  side.  And 
also  another  conclusion  ;  we  are  to  look  upon  one-half  of 
the  brain,  in  some  individuals  at  least,  as  being  able  to 
control  voluntary  movements  in  the  two  sides  of  the 
body.  If  so,  certainly  the  point  I  have  in  view — that  is, 
that  we  have  two  brains — is  established  as  regards  vol¬ 
untary  movements.  We  have  certainly  two  brains  as  re¬ 
gards  voluntary  movements;  and  if  it  is  found  m  most 
cases  that  even  a  slight  injury  limited  to  asmallpart  of 
the  brain  will  produce  a  paralysis  on  the  opposite  side, 
or  sometimes  on  the  corresponding  side — if  that  is 
found,  it  is  on  account  of  this  principle  which  I  men¬ 
tioned  a  moment  ago  ;  that  is,  that  an  irritation  in  any 
part  of  the  brain  can  affect  functions  in  other  parts 
through  irritation.  And  I  shall  say  about  voluntary 
movements  what  I  have  said  about  sight,  and  a  worm  in 
the  bowels,  as  well  as  an  irritation  in  a  tooth,  or  an  irri¬ 
tation  in  the  stomach,  an  irritation  in  the  lungs,  an  irri¬ 
tation  in  the  heart,  an  irritation  in  the  skin  ;  in  other 
words,  an  irritation  wherever  there  is  a  nerve  subject 
to  be  irritated;  an  irritation  there  can  produce 
a  paralysis  as  well  as  an  irritation  in  a  part  of  the  brain. 
And  therefore  when  we  see  a  slight  alteration  in  a  very 
limited  part  of  the  brain  cause  a  complete  paralysis  on 
the  opposite  side  of  the  body,  wo  are  not  to  concludo 
that  it  is  owing  to  the  loss  of  function  of  voluntary 
power  there  where  the  disease  exists  in  that  small  part, 
but  that  it  depends  or  it  has  been  brought  on  by  an  ir¬ 
ritation  starting  from  the  place  where  wo  sea  the  dis¬ 
ease.  and  acting  upon  remote  parts  so  as  to  produce  the 
loss  of  the  function.  The  mere  fact,  I  may  say,  that  a 
disease  exceedingly  limited  m  extent  can  produce  a 
complete  paralysis  in  tho  opposte  side  of  the 
body,  is  sufficient  to  show  that  it  does  not  depend  on  the 
loss  of  the  function  of  will ;  for  one-lialf  of  the  body 
cannot  locate  in  a  very  limited  part  of  the  brain  tho 
wholes  power  of  the  will  located  in  that  brain.  If  it 
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were  the  other  side  of  the  brain  which  produced  that 
complete  paralysis,  if  we  round  that  paralysis  is  more 
or  less  extensive,  more  or  less  durable  according-  to  the 
extent  of  the  disease  in  one-hair  or  the  brain,  then  we 
might  conclude  that  the  disease  has  destroyed  the 
power  of  will  in  that  half  of  the  brain,  and 
thereby  produced  the  loss  of  voluntary  move¬ 
ment  on  the  opposite  side.  But  it  is  not 
what  we  see.  Wo  see  that  the  lesion  which  has  destroyed 
one  half  of  the  brain  may  allow  voluntary  movement, 
but  a  lesion  which  is  not  larger  than  a  pea  in  auy  one 
part  of  the  brain  can  produce  a  loss  of  voluntary  move¬ 
ment.  Therefore  we  are  to  admit  that  when  the 
paralysis  of  movement  eomes  in  connection  with  disease 
of  one  half  of  the)  brain,  it  depends  on  an  influence 
starting  from  the  place  where  the  disease  is  acting  upon 
remote  parts  so  as  to  produce  a  cessation  of  activity 
there,  and  a  paralysis  therefore. 

SEAT  OF  THE  FACULTY  OF  SENSATION. 

There  is  the  same  reasoning  to  be  made  as  regards 
perception  of  sensation.  There  also  we  liud  the  same 
thing.  I  shall  not  insist  on  that  point  therefore.  We 
know  a  thousand  cases  of  disease  occupying  one-half  of 
the  brain  that  has  not  produced  the  slightest  alteration 
in  the  power  of  feeling.  But,  if  it  is  so  it  remains  to  be 
explained  how  it  is,  however,  that  the  two  halves  of  the 
brain  come  to  be  somewhat  different,  and  that  the 
physiological  and  pathological  study  ;of  the  two  halves 
of  the  brain  indicates  great  differences  in  that  respect. 
If  we  pass  in  review  what  is  known,  we  find  very  great 
differences  indeed.  Those  differences  depend  on  the 
fact  that  through  tho  fault  of  our  fathers  and 
mothers,  the  faults  that  weigh  upon  us  and  have  led  us 
to  make  use  of  only  one-half  of  our  body  for  certain  acts, 
and  one-half  of  our  brain  for  certain  other  acts  also — we 
find  that  it  is  owing  to  that  defect  in  our  education  that 
one-half  of  our  brain  is  developed  for  certain  things, 
while  the  other  half  of  the  brain  is  developed  for  other 
things.  As  regards  what  belongs  to  the  left  side  of  the 
brain  compared  with  the  right  side  of  the  braiu,  allow 
me  to  say  the  most  important  feature  in  its  physiology 
or  pathology  is  what  a  French  physician 
has  discovered.  It  is,  as  I  have  said 

already,  that  to  that  side  of  the  brain  belongs 
the  faculty  of  expressing  ideas  by  speech.  Besides,  that 
mental  faculty  of  speech  the  left  side  of  the  brain  pos¬ 
sesses  in  a  much  more  marked  degree  than  the  right  the 
power  of  moving  the  tongue  and  larynx  and  muscles  of 
the  chest  to  produce  the  sounds  of  articulate  voice.  Ar¬ 
ticulation  of  sounds  in  speech  in  a  great  measure  de¬ 
pends  on  the  left  side  of  the  brain.  I  mean  by  the  words 
“in  a  great  measure”  that  it  is  chiefly  the  left  side  of 
the  bram  which  has  the  power  of  acting  upon  those  or¬ 
gans.  So  that  more  frequently  in  cases  of  disease  of  the 
left  side  of  the  brain  do  we  find  the  difficulty  in  the 
mechanical  part  of  the  speech  than  in  cases  of  disease  of 
the  right  side  of  the-brain.  But  that,  although  mechan¬ 
ical,  is  something  like  a  gesture.  There  is  a  mental  sign 
In  it,  and  although  it  is  a  mechanical  thing  in  itself,  I 
cannot  bur,  consider  it  as  representing  some  mental 
trouble. 

MEMORY,  NOT  MUSCULAR  POWER,  LOST. 

My  pupil  and  assistant  in  London,  who  has  become  a 
very  eminent  man  since.  Dr.  Howling  Jackson,  has  also 
insisted  on  that  point,  that  it  is  the  memory  of  direction 
of  movements  of  the  muscles  which  serve  to  articulate, 
which  is  lost,  and  not  the  mere  power  of  moving  the 
muscles  of  the  tongue,  larynx,  or  chest.  I  have  had  proof 
of  it  in  a  great  many  instances,  that,  when  told  to  do  so, 


the  patieut  could  move  the  tongue  in  any  direction, 
could  move  the  larvnx  and  utter  sounds  very  well,  but 
could  not  articulate,  so  that  it  was  the  mental 
part  of  that  mechanical  act— the  mental  part 
of  which  was  altered,  and  not  purely  a 
mechanical  action  lost.  The  left  side  of  the  brain  is 
also  the  one  that  leads  in  gestures,  and  that  by  a  very 
simple  reason,  which  is,  that  it  is  the  left  side  of  the 
brain  which  leads  chiefly  the  movement  of  the  right 
arm,  and  it  is  chiefly  with  the  right  arm  that  we  make 
our  gestures.  Still,  it  is  likely,  as  pathological  facts 
show,  or  at  least  appear  to  show,  that  even  the  motion 
of  the  left  arm  depends  on  the  left  side  of  the  brain  as 
regards  gestures,  as  we  find  that  in  patients  who  have  a 
disease  of  the  right  side  of  the  brain  the  faculty  is  lost 
of  making  gestures  with  either  the  right  or  the  left  arm, 
That  of  course,  shows,  or  at  any  rate  seems  to  show,  that 
tile  left  side  of  the  brain  is  the  organ  for  gestures  chiefly. 

In  a  few  cases,  however,  of  disease  of  the  right  side  of 
the  brain,  the  power  of  making  gestures  has  been  lost  as 
well  as  iu  case  of  disease  of  the  left  side  of  that  organ. 

As  regards  the  power  of  writing,  there  is  a  difficulty 
there,  as  you  will  early  understand.  Still  there  i 
are  many  facts  which  show  that  tho  power  of 
writing  can  be  lost  more  easily,  and  is  lost  more  fre¬ 
quently  in  cases  of  disease  of  the  left  side  of  the  brain 
than  in  cases  of  disease  of  the  right  side  of  the  brain — a 
difficulty  which  many  of  you  have  understood  without 
my  mentioning  it.  We  conclude  that  the  right  arm  is 
not  rarely  paralyzed  in  diseases  of  the  left  side  of  the 
brain,  and  as  we  write  with  the  right  arm,  it  is  very 
natural  that,  on  being  paralyzed,  wo  cannot  write;  but 
very  few  patients  have  lost  altogether  the  movements 
of  the  fingers,  and  cannot  form  the  least  sign,  though 
many  of  them  cannot  at  ail  form  a  letter.  They  will  be 
able,  however,  if  they  have  a  letter  written  by  some  one 
whose  handwriting  is  not  very  much  different  from 
theirs  (and  sometimes  when  it  is  different),  they  will  be 
able  to  imitate  what  is  under  their  eye,  but  they  cannot 
from  memory  write  anything;  at  all  events,  they  cannot 
express  ideas  by  writing.  They  are  attacked  with  what 
is  called  the  agraphia— that  is,  a  loss  of  the  faculty  of 
expressing  ideas  by  writing.  Is  many  of  these  cases  of 
patients  attacked  with  agraphia  there  is  a  perfect  power 
of  moving  the  right  arm.  The  arm  is  not  paralyzed  in 
cases  where  the  left  side  of  the  braiu  is  paralysed;  there 
is  no  paralysis  on  the  right  side  of  the  body  or  tbe  left ; 
no  paralysis  anywhere.  In  these  cases,  it  has  occurred 
sometimes  that  the  patient  could  not  write  at  all ;  so 
that  it  is  clear  that  the  loss  of  the  faculty  of  expressing 
ideas  by  writing  does  not  depend  on  the  paralysis  which 
in  these  cases  had  no  existence. 

INTELLECT  MOST  DEPENDENT  ON  THE  LEFT  SIDE 
OF  THE  BRAIN. 

Another  thing  depends  on  disease  of  tho  left  side  of 
the  brain  more  than  the  right  side  of  the  brain,  and  that 
is  intelligence.  Alterations  of  the  mind  manifesting 
themselves  in  the  various  forms  of  insanity  depend  more 
frequently,  I  should. say,  on  diseases  of  the  left  side  of 
the  brain  than  on  diseases  of  the  right  side.  This  is  all 
I  know  now  which  belongs  to  the  left  side  of  the  brain. 

The  right  side  of  the  brain  is  quite  different.  From  al! 
that  I  have  stated  about  the  left  side,  as  you  will  see, 
that  organ  is  chiefly  the  organ  serving  the  mental  facul¬ 
ties,  either  in  speech,  or  in  intelligence,  or  in  gesture,  or 
in  writing.  That  organ,  therefore,  is  the 
important  organ  in  our  system  adapted 
to  the  life  of  communication  between  ourselves  and  our 
brethren  in  a  mental  way.  But  the  other  organ— the 
right  side  of  the  brain,  in  some  individuals,  as  you  will 
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see,  has  tho  power  of  tills  one,  and  in  all  perhaps  it 
might  have  had  if  the  proper  development  had  taken 
place  ;  but  this  other  serves  contrarily  to  the  first  one. 
The  right  side  of  the  brain  serves  chiefly  to  emotional 
manifestations,  hysterical  manifestations  included,  and 
to  the  needs  of  the  nutrition  of  the  body  in  various 
parts.  There  is,  therefore,  taking  a  large  view  of  the 
differences  between  the  two  brains,  this  difference,  that 
one  of  them— the  left — serves  to  what  we  call  the 
life  of  relation,  while  the  right  serves  to  what 
we  call  the  organio  life.  This  view,  which  I 

had  put  forward  already  live  or  six  years  ago, 
has  begun  now  to  receive  demonstration  from  several 
physicians,  and  I  am  therefore  the  more  emboldened  in 
maintaining  the  correctness  of  that  view  of  mine.  The 
right  side  of  the  brain  is  remarkable  in  producing 
alterations  of  nutrition  either  in  limbs  that  are 
paralyzed,  or  in  the  back.  It  is  perfectly  well-known 
that  a  number  of  patients  die  every  month  in  every 
large  city  of  ulcerations  taking  place  on!  the  nates  or  on 
the  sacrum  coming  from  an  irritation  of  the  brain. 
These  patients  are  more  numerous  among  those 
’  attacked  by  disease  in  the  right  side  of  the 
brain  than  among  those  attacked  with  disease  in 
the  left  side  of  the  brain.  Eithor  cederna  or 
oed  sores,  either  one  or  the  other  of  those 
two  kinds  of  ulceration  is  more  frequent  in 
casps  of  disease  of  the  right  side  of  the  brain  than  in 
cases  of  the  left  side.  The  proportion  is  considerable. 
It  is  as  two-thirds  for  the  right  side  of  the  brain  and 
one-third  for  the  left.  There  are  many  other  points 
which  show  the  same  thing.  An  ulceration  in  tho  lungs, 
an  ulceration  in  the  liver,  a  hemorrhage  for  instance 
and  sudden  inflammation — all  these  disturbances  can 
take  place  under  an  irritation  of  the  brain  as  I  have 
shown  ;  but  in  these  cases  it  is  chiefly  the  right  side  of 
the  brain  that  has  the  power. 

I  have  already  said  that  hysterical  and  emotional 
symptoms  are  more  common  in  cases  of  disease  of  the 
,  right  side  of  the  brain.  This  has  been  established 
already  bv  a  good  many  physicians— D/s.  Brequet  and 
Du  Floret  and  a  good  many  others,  and  myself.  We 
have  collected  cases  of  paralysis  in  one-lialf  of  the  body, 
caused  by  hysteria,  and  this  proportion  has  been  found  ; 
but  of  121  cases  of  paralysis  caused  by  hysteria  (a  paral¬ 
ysis  which  is  usually  merely  transient,  and  very  rarely 
lasts  long) — in  121  of  these  cases  there  was  disease  of  the 
brain  on  the  right  side  97  times,  and  disease  on  the  left 
24  times;  so  that  the  right  side  predominates  iu  this 
class  of  affections.  That  paralysis  exists  on  the  left  side 
of  the  body  more  frequently  than  on  the  right  side  you 
well  know,  and,  as  it  affects  chiefly  the  right  side  of  the 
brain,  it  affects  chiefly  the  left  side  of  the  body. 

SIDES  OF  THE  BRAIN  UNEQUALLY  DEVELOPED. 

Now  as  regards  other  points,  my  pupil.  Dr.  Jackson, 
has  ascertained  that  an  inflammation  of  the  retina  pro¬ 
duces  amaurosis  more  frequently  In  both  eyes  from  dis¬ 
ease  of  the  right  side  of  the  brain  than  the  left  side. 
Convulsions  of  the  eye  take  place  very  frequently  in 
cases  of  disease  of  the  brain.  I  have  ascertained  in 
taking  up  the  cases  published  by  Dr.  Prevost,  Dr.  Char- 
mel,  and  many  others  and  myself— I  have  ascertained 
that  out  of  69  cases  in  which  these  convulsions  of  the  eye 
occurred  there  were  47  due  to  the  disease  in  the  right 
•  (  ;  side  of  the  brain,  and  22  due  to  disease  in  the  left  side  of 
the  brain.  Therefore  there  is  a  great  difference  between 
the  two  sides  of  the  brain  as  you  will  see.  It  is  so  as 
•to  1  regards  geueral  convulsions.  Collender  and  myself  have 
shown  that  general  convulsions  will  occur  much  more 


frequently  in  cases  of  disease  of  the  right  side  of  tho 
brain  than  in  cases  of  disease  of  the  left  side.  I  have 
ascertained  that  both  will  occur  far  more  frequently 
in  cases  of  disease  of  the  right  side  of  tho  brain  than  in 
cases  of  disease  of  the  same  extent  and  tho  same  location 
in  the  left  side  of  the  brain.  Not  only  disease  in  the 
right  side  or  the  brain  will  have  the  greatest  power  in 
that  respect,  but  it  will  also,  if  the  patient  does  not  die, 
produce  a  more  marked  paralysis;  it  will  produce,  also, 
a  more  extensive  paralysis  and  a  more  durable  one.  So 
that,  as  regards  degree,  as  regards  extent,  as  regards 
duration  of  the  paralysis,  the  right  side  of  the  brain  is, 
by  far.  worse  than  the  left,  showing  again  that  that  side 
has  the  greater  power  of  nutrition.  There  are  a  good 
many  other  points  showing  a  difference  of  the  same 
kind.  I  pass  them  over,  as  time  presses.  There  is, 
therefore,  as  you  will  see,  a  radical  difference  be.  ween 
these  sides  of  the  brain.  But  now  this  depends,  as  I 
have  said  already,  not  upon  the  fact  that  the  two  sides 
of  the  brain  are  very  different  originally,  but  it  depends 
on  development.  Every  organ  which  is  put  in  use  for  a 
certain  function  gets  developed,  and  more  apt  to  per¬ 
form  that  function.  Indeed  the  organ  iu  size  shows  it. 
The  left  side  of  the  brain,  which  is  used  most  in  our 
system,  is  larger  than  the  right  side  of  the  brain.  The 
left  side  of  the  brain  besides  receives  a  great  deal  more 
blood  than  the  right  side  of  the  brain,  because  it  has  a 
preponderance  in  our  system,  and  every  organ  that  acts 
much,  receives  more  blood.  As  regards  the  influ¬ 
ence  of  action  on  the  brain,  there  is  a  fact  which 
hatters  know  very  well.  If  a  person  is  accustomed  for 
many,  many  years  from  adult  lire— say  from  20  up  to  40 
or  more — to  go  to  the  same  hatter,  the  hatter 
will  find  after  a  time  that  he  has  to  enlarge  tho 
hat  of  his  customer;  and,  indeed,  a  person  advanced  in 
life,  even  having  passed  56,  as  your  lecturer  has,  has  a 
chance  to  observe  such  a  change.  There  is  no  period  of 
six  mouths  that  has  passed  that  I  have  not  fouud  that 
my  hat.  if  neglected  and  put  aside,  became  too  small. 
The  head,  therefore,  growiug,  is  very  strong  proof  that 
the  brain  grows  also.  Action,  therefore,  is  a  means  of 
increasing  size,  is  a  means  of  development;  and 
I  have  no  doubt  that  a  good  many  among  you 
have  observed  that  after  they  pay  great  attention 
to  a  subject,  they  have  not  only  acquired  knowledge  on 
that  subject,  but  become  much  more  able  to  solve  ques¬ 
tions  relating  to  that  subject— that  they  have  developed 
the  part  of  the  brain  which  has  been  used  for  the  acts 
that  they  have  performed,  and  that  part  has  become 
far  more  able  to  perform  its  functions.  This  is  perfectly 
well  shown  by  everything  in  our  system.  We  well  kuo w 
what  a  power  a  pianist  can  have,  if  that  piauist  con¬ 
tinues  to  exercise  his  fingers  and  brain  on  the  piano.  But 
such  a  pianist  neglecting  to  perform  the  acts  that  he 
was  accustomed  to  perform  before,  it  is  very  soou  found 
that  there  is  a  defect.  We  must  go  on,  therefore,  exer¬ 
cising  the  organs  in  which  we  desire  to  have  the  great 
activity  of  life.  There  is  no  doubt,  therefore,  that  the 
left  slue  of  the  brain,  as  is  shown  by  its  great  enlarge¬ 
ment  compared  with  the  right  side,  and  as  is  shown  also 
by  the  quantity  of  blood  that  it  receives,  that  organ  is. 
the  one  which  is  predominant  in  our  system.  But  our 
being  right-handed,  shows  it  also. 

RIGHT-HANDEDNESS  NATURAL  TO  MEN  AND  ANIMALS, . 

It  is  quite  certain  that  right-handedness  depends 
something  on  nature.  As  you  well  know,  the  wiidest 
populations  in  the  world  are  right-handed,  as  we  are. 
There  is  no  population  anywhere  iu  the  world  that  has 
not  been  fouud  right-handed.  There  is  therefore  in  mao. 
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a  cause  which  makes  the  right  side  of  the  body  to  be  se¬ 
lected  as  the  one  to  be  used  the  most,  and  together  with 
that  right  side  of  the  body  the  left  side  of  the  brain, 
which  usually  moves  that  right  side,  is  increased  con¬ 
siderably  in  power  and  in  size.  There  is,  therefore,  a 
development  given  through  some  natural  cause  primi¬ 
tively,  but  a  development  given  to  the  left  side.  We  find 
thatindividuals  who  are  left-handed  make  use  of  the  right 
side  of  the  brain,  and  when  they  become  confused — when 
they  lose  the  faculty  of  expressing  ideas  by  speech— it  is 
the  right  side  of  the  brain  that  is  affected,  showing  the 
connection  between  the  development  of  one-half  of 
the  brain  in  the  use  of  one  arm,  and  the  development  of 
that  same  half  of  tlia  brain  in  the  faculty  of  expressing 
ideas  by  speech.  There  is  therefore  a  connection  be¬ 
tween  these  two  things,  and  on  that-  pe’nt  I  shall  dwell 
a  little  more  in  a  moment.  There  is  primitively  a  differ¬ 
ence  between  the  turn  brains,  and  Professor  Gracciola 
has  discovered  in  children  the  second  convolution — the 
convolution  of  the  left  side  of  the  brain— is  developed 
quicker  than  the  convolution  on  the  right  side.  That 
may  be  in  a  measure  owing  to  hereditary  traits,  I  must 
say,  but  at  any  rate  as  there  is  an  evidence  that  there 
is  a  natural  tendoncy  to  make  use  of  the  right 
arm,  it  is  certain  that  a  part  of  that 
ability  of  development  on  the  left  side  is  due  to  some¬ 
thing  natural — that  something  natural  will  be  found,  if 
it  is  examined,  in  the  greater  supply  of  blood  to  that 
part.  Even  parrots  and  birds  show  something  very  in¬ 
teresting  as  regards  right-handedness.  Parrots  perch 
only  on  the  right  leg,  or  mostly  only  on  the  right  leg. 
Very  few  parrots  out  of  20  taken  at  random  perch  on 
the  left  leg,  according  to  what  Dr.  William  Ogle  ascer¬ 
tained  after  having  examined  a  great  number  of  them. 
Parrots  of  course  are  known  to  have  something  like 
speech — a  parrot's  speech  of  course.  It  is  perfectly  well 
known  that  the  mechanical  part  of  speech  belongs  to 
them,  and  it  is  remarkable  that  their  left  brain  receives 
also  more  blood  by  far  than  their  right  brain. 
There  is  therefore  a  relation  Detween  all  these  things  in 
the  development  of  the  right  side  of  the  limbs  and  the 
amount  of  blood  received  by  the  left  side  of  the  brain. 
There  is  another  point  of  importance.  Prof.  Broadbent 
and  others  have  found  that  in  the  left  side  of  the  brain 
the  mass  of  gray  matter  is  greater  and  there  are  more 
convolutions  than  in  the  right  side  of  the  brain. 

A  REVIEW  OF  SOME  POINTS  DEMONSTRATED. 

Now  we  come  to  four  points  of  groat  importance  for 
this  lecture.  They  are  the  vital  points,  I  may  say,  in  the 
argument  I  have  discussed  here.  The  first  of  these 
points  I  have  already  spoken  of.  It  is,  that  we  find  that 
agrophia  is  connected  with  the  left  side  of  the  brain  in 
persons  who  are  right-handed,  and  with  the  right  side  of 
the  brain  in  persons  who  are  left-handed.  This  cer¬ 
tainly,  is  a  very  strong  argument  to  show  that  the  side 
ol  the  brain  which  serves  the  motion  of  one  side  of  the 
body,  that  side — if  the  side  of  the  body  the  one  which 
leads,  is  the  most  important  of  the  two— that  side 
of  the  brain  then  is  the  one  that  serves  chiefly  to 
the  mental  life  in  our  system.  The  mental  life  of  our 
system,  therefore,  seems  to  be  developed  considerably 
in  the  organ  which  itself  seems  to  be  developed  in  a 
great  measure  owing  to  the  action  of  will  in  one-half  of 
the  body.  There  is  certainly  a  connection  between 
these  things,  but  that  will  come  our  more  by  aud  by 

The  second  point  is,  that  in  children  who  have  not  yet 
learned  to  talk,  or  who  have  already  learned  only  a 
little,  if  disease  comes  in  the  left  side  of  the  brain,  the 
one,  I  repeat,  which  is  the  most  rapid  in  its  development 


usually,  if  disease  comes  to  produce  atrophy,  so 
that  the  left  side  of  the  brain  becomes  useless,  those 
children  then  learn  to  talk  just  as  well,  or  nearly  as 
well,  as  if  they  had  no  such  affection,  and  they  learn  it 
with  the  right  side  of  the  brain,  which  is  the  only  one 
acting.  They  were  not  born  (the  most  of  them,  if  not 
all  of  them,  if  there  is  any  exception  I  don’t  know  it)  of 
parents  who  were  left-handed,  and  there  was 
no  reason  for  their  being  left-handed.  They  had  the 
misfortune  of  losing  the  half  of  the  brain  which 
served  usually  to  the  mental  faculties,’and  other  men¬ 
tal  faculties  got  developed— the  power  of  speech  and 
action— and  they  make  use  of  the  left  arm  then  just  as 
well  as  any  one  of  the  right-handed  people  makes  use  of 
the  right  arm.  There  is  in  these  facts  clear  proof  that 
tne  right  side  of  the  brain  can  be  educated  to  become  a 
leader  in  mental  faculties  as  well  as  the  left  side  of  the 
brain.  There  is  a  clear  proof  that  the  right  side  of  the 
brain  can  lead  movements  and  obtain  execution  with 
the  left  arm,  just  as  most  people  who  are  right  handed 
obtain  execution  of  movement  with  their  right  arm. 
These  facts,  therefore,  are  decisive  in  favor  of  the  view 
that  I  have  for  my  object  in  this  lecture. 

The  third  point  of  importance  is  that  with  a  given 
number  of  individuals,  out  of  100  examined  by  Dr.  Wm. 
Ogle,  who  were  left-handed,  four  only  had  learned  to 
write  with  the  left  arm.  They  had  been  taught  by  their 
parents,  although  they  were  left  handed,  to  make  use  of 
the  right  hand  to  write,  and  their  writing  with  the  left 
arm  was  very  clumsy,  the  author  states.  Ia  one  of  the 
cases  he  had  to  hear  what  the  patient  had  to  say;  the 
patient  being  paralyzed  in  the  left  hand  he  could  not 
have  the  proof;  but  in  the  others  he  had  the  proof,  and 
could  see.  Therefore,  the  left  side  of  the  brain,  even  in 
persons  who  are  left  banded  naturally — even  in  persons 
who  make  use  chiefly  of  the  right  side  of  the  brain— the 
leftside  can  be  educated  so  as  to  produce  a  very  good 
bandwriting  instead,  and  better  than  the  writing  by  the 
left  arm. 

The  fourth  point  of  importance  is  one  on  which  I  shall 
not  dwell,  as  it  implies  a  knowledge  of  medicine  that 
you  have  not.  but  I  shall  state  it  in  only  a  few  words.  It 
is  exceedingly  rare  that  the  leg  is  affected  to  the  same 
degree  by  paralysis  as  the  arm,  and  the  leg  as  you  well 
know,  is  not  a  part  which  we  develop  as  much  in  its 
movements  as  we  do  develop  the  right  arm.  If  a  patient 
is  struck  with  paralysis,  for  instance,  on  the  right  side 
of  the  body,  owing  to  a  disease  of  the  left  side  of  the 
brain,  he  will  lose  more,  if  he  does  lose  movement  at  ail 
—he  will  lose  more  of  it  in  the  right  arm  which  he  has 
been  accustomed  to  train  tban  in  tbe  right  leg.  But,  I 
repeat,  that  that  argument  cannot  be  understood  well 
except  by  medical  men.  I  pass  it  over  therefore. 

There  is  no  reason  whatever  to  object  to  one  teaching 
children  to  make  use  of  the  two  sides  of  the  body.  If 
you  have  been  convinced  by  the  arguments  I  have  given 
that  we  have  two  brains,  it  is  clear  that  we  ought  to  de¬ 
velop  both  of  them,  and  I  can  say,  at  any  rate,  as  much 
as  this,  there  is  a  chance — I  would  not  say  more,  but  at 
least  I  can  say  there  is  a  chance — that  if  we  develop  the 
movements  of  the  two  sides  of  the  body,  the  two  arms 
and  the  two  legs,  one  just  as  much  as  the  other,  there  is 
a  chance  that  the  two  sides  of  the  brain  then  will  bo 
developed  as  regards  the  mental  faculties,  one  as  much 
as  the  other. 

HOW  TO  DEVELOP  BOTH  SIDES  OP  THE  BRAIN. 

The  facts  that  I  have  brought  forward,  the  last  espe¬ 
cially— what  I  have  called  the  four  points  of  importance, 
and  particularly  the  three  first,  show  that  there  is  a  con- 
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nection  between  the  development  of  the  brain  as  regards 
the  mental  faculties,  and  the  development  of  the  brain 
as  regards  leading  movements  in  one  side  of  the  body. 
There  is  a  great  chance,  therefore,  that  if  we  give  a  good 
deal  of  attention,  or,  better,  as  much  attention  to  the 
left  side  of  our  body  as  we  give  to  the  right,  there  is  a 
great  chance  that  we  would  have  two  brains  as  regards 
mental  functions,  instead  of  one  as  we  have  now.  There 
is  no  doubt  that  we  can  improve  the  two  sides  of  the 
body  constantly.  The  facts  I  have  mentioned  as 
regards  those  children  having  atrophy  on  the 
left  side  of  the  body,  do  not  leave 

room  to  doubt.  It  is  clear  we  can  develop 

the  left  side  so  as  to  malce  it  exercise  all  the  functions 
which  exist  in  most  of  us  in  the  left  side  of  the  bram, 
and  if  so  in  cases  of  atrophy  on  one  side  of  the  brain, 
why  not  so  in  cases  in  which  we  have  two  brains?  I 
thing,  therefore,  the  important  point  should  be  to  try  to 
make  every  child,  as  early  as  possible,  exercise  the  two 
sides  of  the  body  equally — to  make  use  of  them  alter¬ 
nately.  One  day  or  one  week  it  would  be  one  arm  which 
would  be  employed  for  certain  things,  such  as  writing, 
cutting  meat,  or  putting  a  fork  or  spoon  in  the  mouth,  or 
in  any  of  the  other  various  organs  in  which  noth  the 
hands  and  the  feet  are  employed.  In  this  way  it  would 
be  very  easy  indeed  to  obtain  a  great  deal,  if 
not  all.  We  know  that  even  adults  can  come  to 
make  use  of  their  left  arm.  A  jierson  who  has  lost  his 
right  arm  can  learn  to  write  (with  difficulty,  it  is  true, 
because  in  adult  life  it  is  much  more  difficult  to  produce 
these  effects  than  in  children),  aud  the  left  arm  can  be 
used  in  a  great  variety  of  ways  by  persons  who  wish 
to  make  use  of  it.  It  is  perfectly  well  known  that  the 
left  arm  is  employed  in  playing  on  the  piano  or  on  cer¬ 
tain  other  instruments  almost  as  well  as  the  right  arm. 
Therefore  there  is  no  difficulty  in  training  children  to 
make  use  of  both  sides  of  the  body  equally. 

There  is  also  another  fact  as  regards  the  power  of 
training.  Even  in  adults  who  have  lost  the  power  of 
speech  from  disease  of  the  left  side  of  the  brain,  it  is 
possible  to  train  the  patient  to  speak,  and  most  likely 
then,  by  the  use  of  the  right  side  of  the  brain,  the  left 
side  of  those  patients,  with  great  difficulty,  will  come  to 
learn.  They  always  have  more  difficulty  than  do  chil¬ 
dren,  but  they  learn  if  tney  are  taught  in  the  same  way. 
It  is  the  same  kind  of  teaching  that  we  employ 
for  a  child  when  we  try  to  make  it  speak,  it  is  the 
same  way  that  should  be  employed  to  teach  an 
adult  who  has  lost  the  power  of  speech.  It  is 
so  also,  as  regards  gesture,  and  the  rest.  I  have 
trained  some  patients  to  make  gestures  with 
the  left  arm,  who  had  lost  the  power  of 
gesture  with  the  right,  and  who  were  quite  uncomforta¬ 
ble  because  their  left  arm,  when  they  tried  to  move  it. 
at  times  moved  in  quite  an  irregular  way,  and  without 
any  harmony.  There  is  a  power  of  training,  therefore, 
even  in  adults,  and  if  so,  that  power  exists  in  children, 
and  as  we  well  know  that  we  can  make  a  child  naturally 
left-handed  come  to  be  right-handed,  in  the  same  way 
we  can  make  a  child  who  is  naturally  right-handed 
come  to  be  left-handed  also.  But  the  great  point  should 
be  to  equally  develop  the  two  sides.  To  point  out  this 
has  been  the  object  of  this  lecture,  aud  I  have  now  to 
thank  you  for  having  listened  to  the  long  and  tedious 
arguments. 
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THE  WHEELER  EXPLORING  EXPEDITION. 

A  VAST  WORK,  OF  WHICH  LITTLE  HAS  BEEN  KNOWN 
OUTSIDE  OF  GOVERNMENT  ARCHIVES— PLAN  FOR 
A  UNIFORM  SYSTEM  OF  SURVEY  THROUGHOUT 
THE  COUNTRY— DETAILS  OF  THE  WORK  ACTUALLY 
PERFORMED— NEW  AND  INTERESTING  FACTS 
RESPECTING  COLORADO,  WESTERN  UTAH,  ARI¬ 
ZONA,  AND  NEW  MEXICO. 

[FROM  AN  OCCASIONAL  CORRESPONDENT  OF  THE  TRIBUNE.] 

Washington,  April  30.— TSe  surveys  of  our 
Western  Territories,  conducted  at  the  expense  of  the 
Government,  have  assumed  such  magnitude  in  them¬ 
selves,  as  well  as  in  the  interests  which  they  involve, 
that  the  rivalry  between  them,  which  has  now  almost 
taken  the  form  of  a  contest,  becomes  a  matter  of  general 
interest.  Of  the  two  classes  of  Western  surveys,  those  un¬ 
dercivilian  management  and  those  uuder  theWar  Depart¬ 
ment,  the  former  have  by  far  more  greatly  enjoyed  tbe  ad¬ 
vantage  of  newspaper  publicity.  Of  tbe  labors  of  the 
War  Department  in  this  field,  little  has  reached  the  pub¬ 
lic,  except  a  comparatively  brief  sketch  published  in 
The  Tribune  after  the  return  of  Lieut.  Wheeler’s  Expe¬ 
dition  of  1873.  Pending  the  discussion  of  the  cost,  pro¬ 
ceeds  and  value  of  Territorial  surveys  which  is  likely  to 
engage  the  attention  of  Congress  within  a  few  days,  it 
seems  desirable  that  a  full  account  should  be  given  of 
tbe  work  that  has  been  done  by  the  Bureau  of  Engineens 
of  the  War  Department.  As  a  preface  to  this  account,  a 
brief  resum6  of  some  of  the  facts  stated  in  conversation 
by  Lieut.  G.  M.  Wheeler,  U.  S.  A.,  the  officer  in  charge  of 
the  United  States  Survey  West  of  the  100th  Meridian, 
will  prove  of  interest. 

VALUE  AND  PLAN  OF  SURVEY. 

The  need  of  an  accurate  and  careful  topographical 
survey  of  our  western  territory  is  not  open  to  question. 
The  experience  of  older  countries  may  be  taken  in  this 
matter  as  a  guide.  In  Bohemia,  tor  instance,  maps  have 
been  published  showing  by  gradations  of  color  not  only 
the  elevations,  but  even  the  geological  sections.  As  yet 
such  a  map  of  our  country  could  not  be  constructed. 
The  survey  which  lias  been  organized  and  conducted 
under  tbe  War  Department  owes  its  origin  and  charac¬ 
ter  to  the  absolute  needs  of  that  Department ;  the 
knowledge  obtained  is  also  of  vast  service  to  the  De¬ 
partment  of  the  Interior,  to  tne  settlers  of  the  West,  to 
scientific  investigation,  to  Industrial  enterprises,  and  to 
the  country  at  large. 

The  scheme  of  the  survey  primarily  includes  the  en¬ 
tire  mapping  of  the  Territories  ;  not  a  sporadic  survey, 
touching  here  and  there  on  points  of  interest,  but  a 
complete  (one,  connecting  the  work  with  that  of  the 
Coast  Survey  and  extending  the  determinations  of  local¬ 
ity  over  the  entire  area  of  the  United  States.  The  atlas 
sheets  when  finished  will  delineate  the  whole  country 
west  of  the  100th  meridian— an  area  of  nearly  1,500.000 
square  miles.  In  the  past  three  years  the  survey  has 
covered  228,000  square  miles,  aud  at  this  rate  it  will  take 
fully  lOjyears  to  complete  it  without  assistance  from 
other  sources. 

Better  to  facilitate  topographical  representation,  and 
to  preserve  uniformity  of  publication  as  to  scale  and 
size,  the  region  west  of  the  100th  meridian  has  been 
laid  off  in  rectangles,  each  embracing  about  18,000  square 
miles.  Each  map  published  will  be  on  a  scale  of  one  inch 
to  eight  miles,  and  will  represent  the  area  in  one  of  these 
rectangles.  Thus  as  the  work  proceeds  the  maps  will 
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comprise  a  continuous  series  In  atlas  form.  Six  of  these 
maps  are  now  in  the  hands  of  the  engraver,  and  the  ad¬ 
vance  proofs  indicate  tine  examples  of  topographical 
work,  giving  in  detail  the  mountain  systems,  valleys. 
Water-courses,  routes  of  communication,  &c. 

SPECIAL  FEATURES  OF  THE  WORK. 

A  liue  drawn  through  Cheyenne,  Virgiuia  City,  Tac- 
son,  Camp  Apache,  and  Denver,  will,  said  Lieut. 
Wheeler,  approximately  cover  the  area  gone  over  by  us. 
Our  work  must  be  exact,  so  that  it  can  be  referred  to  by 
future  topographers.  It  is  probably  the  best  of  any  of 
the  kind.  One  of  the  most  important  branches  of  the 
survey  is  the  establishment  of  the  meridian  marks,  and 
wo  do  that  with  the  utmost  precision.  No  better  work 
of  that  kind  can  be  done,  the  probable  errors  being  a 
minimum  compared  with  any  that  have  ever  been 
made.  Our  meridian  marks  have  already  become  of  use 
to  the  local  surveyors  in  numerous  instances.  The  de¬ 
termination  of  the  variation  of  the  magnetic  needle, 
which  has  heretofore  given  so  much  trouble,  is  another 
of  the  advantages  obtained  with  the  exact  meridian. 

Our  survey,  while  it  gathers  information  as  to  the 
general  physical  structure  of  the  country,  is  eminently 
a  mountain  survey.  It  extends  to  the  tops  of  all  the 
mountains,  and  their  characters  and  contour  are  a  sub¬ 
ject  of  special  study.  Wo  have  established  the  meridiau 
at  all  the  main  astronomical  stations.  The  percentage 
of  area  in  the  country  surveyed  suitable  for  agriculture 
is  not  large  ;  a  large  part  of  the  horizontal  area  covered 
by  mountains  is  out  of  the  range  of  cultivation. 
Small  settlements  spring  up  in  the  Vicinity  of  the  min  iug 
camps,  but  their  permaneucy  is  uncertain,  owing  to  the 
migratory  character  of  the  miners  upon  whom  they 
depend  for  the  sale  of  products.  Within  a  radius  of  ±5, 
20  and  30  miles  of  the  mining  camps,  these  ranches  are 
numerous,  and  the  frugal  Mormon,  who  thinks  a  great 
deal  of  a  dollar,  often  brings  his  products  100  miles  to 
market.  With  the  development  of  the  mining  resources 
and  a  proper  system  of  irrigation,  the  western  half  of 
Utah  is  capable  of  supporting  1,500,000  people 
MINERAL  INDICATIONS— TIMBER. 

Since  we  commenced  our  survey.it  has  indicated  a 
great  many  mineral  resources  that  were  not  generally 
known  before.  We  visited  a  great  many  mining  dis¬ 
tricts,  and  have  gathered  a  great  deal  of  information 
which  is  entirely  new.  Besides  the  precious  minerals 
there  are  copper,  lead,  iron,  and  coal.  The  coal  fields  in 
Utah  are  immense ;  perhaps  greater  than  those  in  Wyo¬ 
ming  on  the  Union  Pacific  Railroad,  and  when  worked 
will  prove  of  great  benefit  to  the  mining  industries.  The 
coal  is  of  the  caking  sort,  and  is  said  to  be  of  excellent 
quality.  It  will  take  the  place  of  that  now  brought 
from  Pittsburgh.  Coal  crops  out  from  the  35th  to  the 
43, d  parallel,  and  in  various  parts  of  the  great  Colorado 
Plateau.  No  tin,  platinum,  or  zinc  was  found.  There 
are  evidences  of  petroleum,  but  nothing  definite.  Im¬ 
mense  beds  of  rock  salt  are  found,  and  also  of  alkali 
deposits,  from  which  boras  is  manufactured.  This  latter 
substance,  I  am  informed  by  persons  who  know,  will 
become  an  important  article  of  commerce,  since,  as  It 
becomes  cheaper,  it  can  be  put  to  new  uses,  and  the 
demand  may  consequently  increase  with  the  supply. 

The  area  of  timber  in  Western  Utah  is  comparatively 
small.  Mr.  Walker  of  the  Census  Bureau  has  made  a 
map  of  the  country  west  of  the  Mississippi  that  shows 
by  graduation  of  color  tho  present  timber  growth.  We 
gave  him  such  information  as  we  could.  There  is  an  im¬ 
mense  forest  in  Arizona  and  New-Mexico,  something 
like  those  in  the  region  of  the  lakes, or  even  larger.  Pine, 
fir,  and  quaking  aspen  are  the  principal  trees.  There  is 


some  timber  that  could  be  utilized  io  the  building  of 
railroads  for  ties,  &e.  It  would  be  of  great  ad  vautage 
to  the  Southern  Pacific  and  Atlantic  and  Pacific  roads. 
We  have  discovered  a  new  route  for  the  form  t  road, 
which  they  could  follow  with  advantage.  Besides  the 
routes  for  railroads,  we  have  examined  nhrth  end  south 
lines  of  communication  ;  one  near  the  Rocky  Mountains, 
one  along  the  meridian  of  Suit  Lake,  and  another  west 
of  the  Sierra  Nevada.  Salt  Lake  City  and  Denver  are 
the  only  points  south  of  the  40t.h  parallel  that  promise  to 
become  great  commercial  centers. 

Almost  all  of  this  country  is  destitute  of  rain  for  most 
of  the  year.  There  are  generally  two  rainy  seasons — in 
June  and  July,  and  in  December  and  January.  Tnere  are 
exceptions,  however,  in  this  wide  territory.  Among  the 
plateaus,  summer  rains  are  prolonged  fully  three 
mouths. 

SCIENTIFIC  WORK— INDIANS. 

The  collections  of  specimens  in  natural  history  are 
very  large,  especially  those  of  this  last  year,  considering 
the  brief  length  of  time  and  small  number  of  collectors. 
This  part  of  the  country  has  never  been  explored  before, 
except  along  certain  lines,  and  many  new  ornithological 
and  botanical  specimens  have  been  secured.  From  Colo¬ 
rado  alone  we  have  over  12,000  botanical  specimens,  and 
we  shall  secure  an  exhaustive  report  on  the  flora  of  that 
counirv.  Wo  have  a  very  good  botanist ;  he  is  now  with 
Prof.  Grav.  He  is  a  man  who  will,  from  time  to  time, 
suggest  some  practical  dednetions.  Our  examinations 
include  character  of  soils,  humidity,  temperature,  &c. 
Dr.  Loow,  our  chemist,  has  measured  the  temperature  of 
the  soil  at  the  surface  and  a  foot  below,  and  made 
many  analyses  of  the  soils. 

We  have  given  some  study  to  the  Indian  tribes,  in  the 
way  of  gathering  vocabularies  of  their  language,  speci¬ 
mens  of  their  work,  accounts  of  their  habits  and  dispo¬ 
sition  toward  settlers  and  toward  each  other,  and  many 
historical  facts  that  will  be  interestiog  material.  We 
have  annually  sent  over  to  the  Interior  Department  a 
small  map  showing  the  lines  that  divide  these  tribes. 

When  it  is  understood  that  the  expedition  has  often 
been  divided  into  from  ten  to  twelve  parties,  it  will  be 
apparent  how  a  mass  of  information  has  been  collected 
of  no  little  value.  This  is  the  only  systematic  interior 
survey  that  has  ever  been  undertaken  by  the  Govern¬ 
ment,  west  of  the  Mississippi.  It  is  very  needful 
that  there  should  be  a  unity  of  plan  and 
purpose  in  this  matter  of  surveys,  as  they 
come  now  from  a  variety  of  sources.  Engineer  officers 
are  stationed  at  the  Military  Department  Headquarters 
who  are  constantly  making  surveys  for  the  information 
of  the  commanding  officers  in  the  opening  of  routes  of 
supply,  movement  of  troons,  (fee.  At  the  headquarters 
of  the  army  an  Engineer  officer  is  also  engaged  in  com¬ 
piling  information  ;  this  finally  all  comes  together  and 
is  embodied  ou  a  general  map.  Then,  again,  Congress 
has  been  authorizing  expeditions  from  the  Interior  De¬ 
partment  and  Smithsonian  Institution.  I  have  prepared 
au  elaborate  plan  covering  cost,  size,  etc.,  for  the  prose¬ 
cution  of  this  work.  It  is  based  ou  a  unit  of  force  ;  but 
it  has  not  yet  gone  beyond  the  War  Department.  We 
do  not  utilize  anything  obtained  by  either  the  Interior 
Department  or  Smithsonian  Institution  in  tho  construc¬ 
tion  of  our  maps. 

THE  WORK  OF  THE  SURVEY. 

Tlie  following  general  subjects  for  observation  will 
give  an  idea  of  the  undertaking  : 

(1.)  The  establishment  of  primary"  geographical  posi¬ 
tions  by  astronomical  methods. 

(2.)  Obtaining  accurate  topographical  information  by 
trigonometric  methods  of  the  various  mountain  systems 
of  the  valleys  and  of  the  detrital  plains. 

(3.)  Determination  of  altitudes  (hypsoiuetrieaUy). 

(i.)  Careful  study  of  geological  formations. 

(5.)  Examination  and  collections  of  the  living  and  ex 
tinct  fauna  and  flora. 

(6.)  Investigation  of  resources  (wood,  water,  grass,  aud 
agricultural  productions). 

(7.)  Ascertaining  location  and  extent  of  precious  aud 
economic  minerals. 

(8.)  Observation  of  climatic  oscillations  and  influences, 
and  seasons  of  rain  and  snowfall. 

(9.)  Selection  of  routes  of  communication  for  rail  and 
common  roads,  for  military  and  otfier  purpos-es. 

(10.)  Researches  as  to  utilizing  the  present  water- 
supply  as  a  means  of  irrigation. 

(11.)  Ascertaining  the  condition  of  mining  and  other 
industries. 

After  the  conversation  with  Lieut.  Wheeler,  of  which 
the  main  features  are  given  above,  the  folio  vying  account 
of  the  work  of  the  exploring  expeditions  under  his 
charge  was  compiled  from  materials  furnished:  “ 
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EARLY  EXPLORATIONS  AT  THE  WEST. 
Eng:ami,  Germany,  Spain,  Russia  and  France  have 
nade elaborate  surveys  and  maps  of  their  respective 
erritory,  the  value  of  which  is  incalculable.  In  our  own 
ountry  the  most  finished  and  exact  have  been  those  of 
he  coast,  along  which  the  principal  interests  were  for  a 
ong  time  situated;  next  came  the  survey  of  the  great 
•ikes.  The  results  of  each  of  these  undertakings  are 
n  the  highest  degree  creditable  to  the  officers  engaged, 
nd  they  have  proved  of  great  benefit  to  the  couutry. 
'he  earliest  history  of  survevs  and  exploration  in  our 
Western  interior  is  found  in  the  chronicles  and  adven- 
nres  of  the  old  Spanish  and  French  travelers  and  mis- 
ionaries.  Their  experience  and  the  wonders  wnich  they 
elate  are  still  full  of  interest,  although  the  information 
hey  gained  has  been  superseded  by  more  accurate  and 
etailed  reports.  One  of  the  last  and  most  entertaining 
f  this  class  of  historians  was  Padre  Escalanta,  a  Span- 
ill  priest,  who  penetrated  from  the  Gulf  of  Mexico  to 
le  Great  Salt  Lake  of  Utah.  Some  of  the  records  of  his 
•avels  are  yet  in  the  State  Library  at  Santa  F6,  N.  M., 
thers  among  the  archives  of  the  Spanish  Government 
t  Madrid. 

The  first  to  attempt  an  organized  survey  were  Oapts. 
ewis  and  Clark,  who  were  sent  out  under  the  auspices 
f  the  Government  of  the  United  States  in  1804.  They 
ere  absent  until  1806.  They  were  followed  by  Major 
ike,  U.  S.  A.,  1805-7,  who  discovered  the  sources  of  the 
rear  Colorado  of  the  West.  Rector  and  Rohord°an 
ere  the  next,  in  1818.  After  them.  Major  G.  H.  Long, 
'.  S.  A.,  conducted  an  exploring  party,  under  orders 
tom  the  Secretary  of  War.  The  first  explorers  of  the 
ources  of  the  Mississippi  were  Lieuts.  J.  Allen  and 
ohoolcraft,  1832.  The  wanderings  ofCapt.  Bonneville, 
'.  S.  A.,  from  1832  to  1S36,  were  woven  into  a  graceful  nar- 
itive  by  Washington  Irving.  In  the  order  of  dates,  sub- 
jquent  explorations  were  made  by  the  following  officers: 
ommander  Wilkes,  U.  S.  N.,  1838-42  ;  Nicollet,  under 
1  ureau  of  Engineers,  1833-44;  Lieut.  J.  C.  Fremont.  En- 
ineers,  1842;  Capt.  Boone,  of  the  Dragoons,  1843  ;  Capt. 

,  Allen,  1843;  Liouf.  Fremont,  1844-46,  assisted  by 
|  ieuts.  Abert  and  Peck;  Abert,  Engineers,  1845  ;  Frank- 
n.  Engineers,  1846-47;  Abert  and  Peck,  Engineers, 

I  146-47 ;  Col.  St.  George  Cooke,  1846-47 :  Warner,  Eugi- 
3 ers,  1847-49  ;  Derby,  Engineers,  1849;  Lieut.  Webster, 
ngineers.  1849 ;  Lieut.  Simpson,  Engineers,  1849;  Capt. 
karcy,  Infantrv,  1849;  Capt.  Stansbury,  Engineers, 

)  149 :  Col.  Johnson,  Infantry,  assisted  by  Lieuts.  Smith, 
i  tryan  and  Michler,  E  igiueers,  1849-57  ;  Lieut.  Parke, 
apt.  Pope,  Capt.  Sitgreaves,  Lieut.  Woodruff,  Engi- 
sers,  1851;  Capt.  Marcy,  assisted  by  Capt.  McClellan, 
pgineers,  1852.  From  1852  to  1857  the  explorations  and 
Irveys  for  a  railroad  route  from  the  Mississippi  River 
the  Pacific  Ocean  were  carried  on,  principally  by 
leers  of  the  Corps  of  Topographical  Engineers.  The 
j  suiting  reports  attained  a  worldwide  ’reputation  on 
|  count  of  their  valuable  data,  and  to  this  day  they  are 
iquentiy  consulted. 

TOPOGRAPHICAL  MAPS. 

To  enumerate  all  he  officers  of  the  army  who,  fitted 
education  and  training  for  such  work,  have  taken 
rt  in  or  directed  surveys  in  the  Western  Territories,  is 
t  necessary  for  the  purposes  of  this  letter.  There  is 
rdly  any  important  portion  of  the  West  that  they 
,ve  not  penetrated,  and  their  labors  have  supplied  the 
sisforthe  principal  topographical  mapsof  our  country, 
le  Engineer  Bureau  of  the  War  Department  has,  since 
i  organization,  published  several  hundred  map3.  which 
e  the  most  accurate,  and,  consequently,  the  most  fre- 


[  quently  consulted.  Of  the  map'prepared  and  compiled 
by  Lieut,  (uow  Major-Gen.)  G.  K.  Warren,  a  large  edi¬ 
tion  has  been  distributed.  It  is  still  t.ie  best  map  of 
Territories  west  of  the  Mississippi  River.  To  the  com¬ 
mon  intelligence  there  is  no  medium  that  conveys  in¬ 
formation  so  directly  as  graphic  illustration. 

In  the  prosecution  of  explorations  and  surveys  west  of 
the  100th  meridian,  it  has  been  the  aim  of  the  officer  in 
charge  so  to  direct  the  operations  that  the  results  will 
meet  at  least  a  portion  of  the  needs  of  the  actual  set¬ 
tlers,  to  enable  them  to  carry  out  their  enterprises.  At 
the  same  time  care  has  been  taken  to  collect  data  upon 
scientific  problems  that  are  of  interest  and  value.  The 
facts  ascertained  by  the  expeditions  are  promptly  re¬ 
duced  to  practical  results,  and  the  work  is  vigorously 
pushed  forward  to  completion.  The  volumes  described 
hereafter,  covering  the  surveys  of  Lieut.  Wheeler,  will  be 
forthcoming  as  soon  as  Congress  see3  fit  to  order  the 
publication.  Photo-lithographic  copies  of  the  atlas  maps 
will  be  issued  in  advance  for  immediate  use. 

ASTRONOMICAL  WORK. 

Tne  duties  in  this  branch  of  the  survey  at  the  main 
field  stations,  conducted  witn  instruments  of  the  most 
approved  pattern,  were  first  undertaken  in  the  year 
1871,  although  in  1869,  at  Camp  Halleck,  Eiko,  Camp 
Ruby,  Peko,  and  Hamilton.  Nev.,  longitude  by  tele¬ 
graph  had  been  deterrainedjlby  connecting  with  the 
Coast  Survey  station  at  San  Francisco,  signals  having 
been  seut  from  that  point  through  the  kindness  of  Prof. 
George  Davidson  of  the  Coast  Survey  and  others.  In 
the  year  1871  the  services  of  two  principal  astronomical 
observers  were  obtained,  and  connections  were  made 
that  year  with  the  meridian  of  the  Naval  Observatory 
at  Washington  and  that  of  the  United  States 
Lake  Survey  at  Detroit.  The  sending  stations  were 
Carlin,  Battle  Mountain,  and  Austin,  Nevada.  Subse¬ 
quently  in  the  field  season  of  that  year,  the  astronomical 
position  of  Fort  George,  Utah,  was  determined,  connection 
being  made  with  the  Mormon  Observatory  at  Salt  Lake 
City.  Tae  longitude  of  Camp  Independence,  California, 
and  Prescott,  Arizona,  was  determined  by  lunar  culmin¬ 
ations,  and  at  all  the  stations  this  year,  latitude  was  de¬ 
termined  by  the  use  of  the  zeuith  telescope — the  method 
originally  introduced  by  Capt.  Audrew  Talcott  of  the 
Corps  of  Topographical  Engineers. 

By  the  exercise  of  care  and  after  considerable  labor  in 
taking  the  field  in  1872,  the  organization  for  astronomi¬ 
cal  work  in  its  methods,  personnel,  andinstruments,  was 
considerably  improved,  and  three  parties,  two  fully 
equipped  and  moving  between  several  points  of  the 
field,  and  one  at  the  Mormon  Observatory  at  Salt  Lake 
City,  were  actively  employed.  The  results  of  this  sea¬ 
son  determined  with  creditable  accuracy  the  positions  of 
the  following  mints :  Beaver  and  Gunnison,  Utah ; 
Pioche,  Nevada;  Fort  Fred.  Steele,  Cheyenne,  and 
Laramie,  Wyoming  Territory.  Observations  were  begun 
at  tne  crossing  of  Green  Riv^r  by  the  Union  Pacific 
Railroad,  and  completed  in  tiio  following  year.  The 
observers  of  this  season  were  Assistants  J.  H.  Clark, 
E.  P.  Austin,  aud  William  W.  Maryatt. 

ESTABLISHMENT  OF  AN  OBSERVATORY. 

It  was  proposed  to  establish  a  connecting  field-ob¬ 
servatory  at  Ogden,  Utah,  from  which  point  the  signals 
for  a  large  stretch  of  territory  to  the  north,  south,  east, 
and  west  could  be  sent.  A  substantial  brick  observa¬ 
tory  on  a  stone  foundation  was  planned,  and  has  been 
essentially  completed  except  the  dome.  It  has  three 
observing  rooms  tbat  may  be  increased  to  five,  and 
is  connected  with  the  main  wire  of  the  West- 
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8rn  Union  Telegraph  Company.  Connections  may  be  at 
any  time  made  with  the  wires  ot  the  Atlantic  and  Pacific 
Company,  and  of  the  Deseret  Telegraph  Company  of 
Utah.  To  Prof.  H.  B.  Herr  of  the  Lehigh  University  of 
Pennsylvania  the  superintendence  of  the  construction  of 
this  building  and  the  charge  of  the  observations  neces¬ 
sary  to  connect  it  with  the  observatory  at  Salt  Lake  and 
that  of  the  Lake  Survey  at  Detroit  were  delegated.  He 
was  unable  to  perform  the  latter  work,  having  to  return 
to  duty  at  the  university.  The  observations  were  made 
later  in  the  season  by  Dr.  F.  Kampf.  Three  main  field 
astronomical  parties  were  organized,  and  took  the  field 
about  the  1st  of  June,  1873,  lea  ving  it  on  or  about  the  15  th 
of  November.  They  were  iu  charge  of  Assistants  J.  H. 
Clark,  Dr.  F.  Kampf,  and  Win.  W.  Maryatt,  respectively. 
Prof.  T.  H.  Salford  of  Dearborn  Observatory,  Chicago, 
joined  the  survey  on  the  15th  of  June,  and  conducted 
the  observations  necessary  for  the  determinations  of 
Santa  Fe  and  Fort  Union,  N.  M.  The  following  main 


field  stations  were  occupied  during  the  past  field 
season  : 

(1.)  Santa  F6.  N.  M. 

(2.)  Fort  Union,  N.  M. 

(3.)  Trinidad,  Col. 

(4.)  Labrau,  Col. 

(5.)  Colorado  Soring,  Col. 

(6.)  Hughes,  Col. 


(7.1  Georgetown,  Col. 
iS.)  Chden,  Utah. 

(9.)  Winneinucca,  Nev, 

(10.)  Virginia  City,  Nev. 

(11.)  Golden.  Montana. 

(12.)  Green  River,  Wyoming. 


STATIONS  DETERMINED  AND  RESULTS  ATTAINED. 

During  the  years  1871,  1872,  and  1873  the  results,  now 
m  -stly  calculated,  give  with  the  utmost  exactness  now 
attainable  the  latitude  and  longitude  of  24  stations  in 
the  interior  area  west  of  the  100th  meridian.  These  de¬ 
terminations  are  accurate  and  trustworthy,  as  the  prob¬ 
able  errors  show  a  minimum  compared  with  any  as  yet 
obtained  of  this  class  of  work,  either  in  this  country  or 
abroad.  They  have  already  been  used  in  checking  the 
surveys  made  upou  the  railroads,  so  that  these  lines  of 
communication  from  the '  Mississippi  to  the  Pacific  can 
be  perfectly  laid  down  upon  tbe  general  map.  A  scheme 
developiug  from  the  line  of  stations  reaching  from 
Omaha  to  San  Francisco  has  been  begun,  wbicb, 
when  carried  out  to  meet  the  plau  originally 
proposed,  will  be  extended  into  an  astronomical  triaugu- 
lation,  wbicb  must,  necessarily,  take  tbe  place  of  tbe 
primai'3'  triangles  in  geodetic  work,  pure  and  simple,  as 
applied  by  tbe  Coast  Survey  iu  tbis  country  aud  by  sev¬ 
eral  surveys  organized  by  the  leading  Governments  of 
Europe.  A  large  portion  of  our  Western  territory  is 
covered  with  mountain  forms,  of  which  little  is  known, 
and  presenting  physical  obstacles  of  such  great  magni¬ 
tude  as  not  to  permit  at  present  the  slow  and  tedious 
operations  of  the  primary  triangulatiou  prior  to  the 
commencement  in  ske'etou  alonejof  the  final  map.  The 
secondary  triangulation,  having  stations  at  prominent 
mountain  peaks,  andlocaied  in  part  from  bases  measured 
at  the  astronomical  stations  aud  from  the  prosecution 
of  the  trigonometric  work,  gives  us  points  that  hereafter 
may  become  vertices  of  a  series  of  primary  triangles 
for  which  some  day  the  country  may  call.  At  each  of 
these  stations  the  true  meridian  of  the  place  is  estab¬ 
lished.  Each  of  these  lines  having  a  known  azimuth.will 
he  of  important  use  to  the  local  surveyors  aud  to  the  en¬ 
gineers  of  railroads  and  other  corporations  iu  cheeking 
their  lines  of  survey  made  for  specified  .urposes.  They 
will  also  be  useful  iu  determining  the  annual  and  other 
fluctuations  of  the  magnetic  needle — an  element  enter¬ 
ing  so  largely  into  the  record  that  gives  a  title  to  lands. 

In  due  time  the  standard  meridians  used  by  the 
public  surveys,  carried  respectively  from  the 
Valley  of  the  Mississippi  westward,  and  from  the 
Pncidc  coast  eastward,  may  be  adjusted  to  these 


geographical  positions — a  matter  of  no  little  importance 
At  most  of  these  stations  substantial  stone  monumenti 
constituting  observing  piers,  have  been  established,  an 
can  always  be  identified.  This  branch  of  surveys  bein 
the  first  and  most  necessary,  after  it  shall  have  bee 
prosecuted  with  vigor,  as  it  will  be  for  several  years  b 
different  parties  of  the  War  Department,  the  necessai 
data  will  ultimately  be  available,  so  that  the  accumi 
ated  material  from  a  variety  of  sources,  both  publican 
private,  mav  be  aggregated  upon  the  general  map  of  tl 
country,  which  is  constantly  revised  at  the  Engineer  D 
partment,  aud  also  upon  maps  of  the  geographical  mi! 
tary  departments  of  the  West,  now  in  process  of  compil 
tion  at  the  Engineer  Office,  Headquarters  of  the  Arm 
Astronomical  observations  for  minor  checks  upon  top 
graphical  work  are  conducted  by  officers  of  tbe  corps 
engineers,  who  have  also  the  executive  charge  of  tl 
moving  field  parties.  The  mass  of  geographical  poi 
tions  already  gathered,  having  prominent  natural  a) 
other  objects  for  their  iuitial  points,  will  soon  be  pu 
lished. 

TOPOGRAPHICAL  WORK. 

The  present  survey  was  first  undertaken  while  tl 
officer  now  in  charge  was  on  duty  upon  the  staff  of  Br 
vet  Major-Gen.  E.  O’C.  Ord,  then  commanding  the  mi 
tary  Department  of  California,  to  which  duty  ho  w 
assigued  iu  the  Fall  of  1868.  Iu  the  Spring  of  1869  the  e 
pedition  for  the  recouuoisanoe  in  South-Eastern  N 
vada,  then  an  almost  terra  incognita,  was  organizi 
under  the  authority  of  the  late  Major-Gen.  Geo.  1  ! 
Thomas,  commanding  the  Military  Division  of  the  F  ^ 


cific. 


Since  the  expedition  of  Capt.  Timpson  in  1859,  froi  1 
Great  Salt  Lake  Co  Virginia  City,  no  military  parties  i  j 
ganized  for  survey  of  the  Western  interior  had  been  r 


the  field  with  the  exception  of  the  survey  of  the  40 


il 


parallel,  Clarence  King  in  charge,  who  had  begun  the  ^ 
surveys  iu  1867.  At  the  breaking  out  jf  the  war,  t)  y 

Corns  of  Topographical  Engineers,  to  which  had  he<  3 

“8 


intrusted  prior  to  this  date  this  class  of  duties  under  t , 


Government,  was  taken  from  these  and  other  works  of 


a  similar  character,  and  sent  with  the  armies  iu  t  rs 
field.  During  the  war  this  class  of  interior  surveys 
teamed  dormant.  iga 


After  the  war,  engineer  officers  were  detailed  at  t”f(’ 
headquarters  of  the  several  military  departments  age-  1 
were  called  upou  to  carry  out  surveys  of  various  kim*ut  t 


The  amount  of  money  allotted  was  very  small,  and  it  wfj,®  1 


impossible  to  go  to  the  expense  of  assistants  other  thuc-  £ 
in  the  astronomical  and  topographical  branches  of  t  a 
work,  where  ability  tor  scientific  mapping  of  the  resu  I 
is  a  prerequisite.  Tht3  recounaisance  occupied  the  ent^  It 
season  of  1869,  and  its  results  were  reduced  at  the  ofl^gj  ti 
in  ban  Fancisco.  A  preliminary  report  aud  maps  w<  lc 
published  for  the  use  of  the  Military  Department 
California,  and  another  map,  upon  a  scale  of  one  inchUi  c 
to  twelve  miles,  was  made  for  the  uses  of  the  War  ]  t 


partment.  The  final  report  of  this  expedition  is  n  D, 
completed.  ex  0 


The  officer  in  charge,  having  changed  his  stationam 
Washington,  D.  C.,  commenced  in  the  early  Spring  t 


1871  the  organization  of  a  large  expedition  to  take  ;  < 
field  that  year.  The  several  field  parties  left  the  Cenfces  tl 
Pacific  Railroad  at  Carlin  and  Battle  Mountain,  N<  ,r; 

n  rj( 

moving  in  a  southerly  direction,  closing  their  labors  sv 
the  end  of  the  season  at  Tucson,  Arizona.  In  rntter-  ■, 


respects  this  was  one  of  the  most  extraordinary  expt  m 
ditions  that  ever  entered  our  Western  territory "id 


duties  were  both  on  the  water  and  the  laud.  A  separdet  i 


or  sub-expedition  ascended  the  Colorado  River  fr^n  ^ 

hi: 
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Camp  Mojave  to  the  mouth  of  Diamond  Creek,  in  the 
Grand  Canon.  The  area  covered  was  over  80,000  square 
miles,  a  part  of  this  being  the  most  desert,  difficult,  and 
1  dangerous  of  any  like  area  within  the  United  States. 

EXPLORING  THE  DEATH  VALLEY, 
c  This  was  especially  the  case  with  the  great  Deatli 
t  Valley  in  South-Western  Nevada,  wrinkled  with  many 
1  mountain  elevations,  between  which  lie  elongated  val- 
1  leys  or  detrital  plains,  where  the  familiar  alkali  of  this 
peculiar  region  everywhere  meets  the  eye.  The  expe- 
f  dition  crossed  the  Death  Valley  of  California  along  four 
separate  lines,  enduring  much  hardship  and  many  pri¬ 
vations  from  heat  and  thirst.  This  peculiar  basin  in¬ 
terior,  being  at  its  greatest  depression  below  the  level 
of  the  sea.  Is  most  remarkable  from  the  fact  that  the 
range  of  mountains  lying  to  the  west  rises  nearly  10,000 
feet.  Here  are  found,  besides  the  precious  minerals, 
bodies  of  timber,  springs  and  running  streams,  and  a 
peculiar  climate ;  here  arise  sickly  vapors  that,  in  the 
light  of  the  sun  reflected  upon  the  alkaline  plains,  might 
be  supposed  to  be  sulphurous  fumes  born  of  the  infernal 
regions. 

The  season  was  particularly  fruitful  in  unraveling  the 
variety  ot  topographical  forms  iu  and  around  the  Grand 
Canon  of  the  Colorado,  along  the  edges  of  the  great 
plateau  system,  in  the  valley  of  the  Colorado,  that  occu¬ 
pies  large  portions  of  territory  in  Arizona,  Colorado, 
Utah  and  New-Mexico.  It  was  proposed  this  year  by 
the  leader  of  the  expedition  to  name  this  entire  section 
i  the  “  Colorado  Plateau,”  to  be  dividedhereafter  into  sub 
a  plateaus  and  mesa-systems.  This  expedition  was  fully 
^  eight  months  in  the  field,  and  left  the  Territory  of  Ari- 
f  zona  in  the  middle  of  December,  1871.  The  boat  parry 
e  leaving  Camp  Mojave  on  Sept.  13,  reached  the  mouth 
l  of  Diamond  Creek  on  Oct.  19.  The  ascent  of  »he  river 
was  comparatively  easy  from  the  Black  and  Bowlder 
Canons,  until  reaching  the  point  of  crossing  to  the 
t  southward,  when,  not  having  fully  anticipated  the  in¬ 
creasing  obstacles  to  entering  the  jaws  of  the  Grand 
Canon,  the  dangers  of  the  trip  were  suddenly  realized  ; 
and  only  after  much  privation  and  severe  labor,  with  a 
scarcity  of  food,  aid  the  party,  hemmed  iu  by  frowning 
walls,  reach  the  mouth  of  Diamond  Creek,  where  relief 
awaited  them.  The  exciting  scenes  and  thrilling  ad¬ 
ventures  connected  with  this  trip,  will  form  one  of  the 
entertainiug  features  of  the  published  reports.  The 
most  easterly  point  reached  this  year  was  Camp  Apache, 
A.  T.,  near  the  head-waters  of  the  Salt  River, 

Death  Valley  in  California  is  a  detrital  sink  of  unique 
physical  characteristics,  and  differs  entirely  from  what 
it  was  supposed  to  be  in  1869  by  the  majority  of  the  in¬ 
habitants  of  Nevada  living  near  a  line  leading  from 
Camp  Halleck  via  White  Pine  to  Pahranagat  Valley. 
The  country  thus  denominated  was  really  the  great 
“Death  Valley”  of  South-Western  Nevada,  and  covers 
a  large  space  in  the  system  of  Interior  Basins  that  have 
the  Wasatch  Range  as  an  eastern  and  the  Sierra  Nevada 
as  a  western  limit.  This  whole  region  presents  a  series 
of  valleys  or  detrital  plains,  each  entirely  inclosed  by 
the  ridges  of  Cordilleras  that  are  more  or  less  distinct  as 
a  series  of  mountain  masses.  The  “  Death  Valley  ” 
proper  is  one  of  the  most  remarkable  of  all  known  inte¬ 
rior  continental  depressions,  and  has  portions  near  the 
center  of  its  axial  line  below  the  level  of  the  sea,  al¬ 
though  far  inland,  and  lying  much  to  the  north  of  the 
lower  border  of  the  great  Interior  Basin.  It  is  the  sink 
of  the  Amargosa  River,  which  has  its  source  in  the  areas 
of  drainage  formed  to  the  south  and  east  of  Belmont. 
Nev..  traverses  the  desert  of  that  name  while  passing 
southward,  until,  reaching  iat.  35=  IP  5”,  it  makes  an  ab¬ 


rupt  angle  to  the  west,  and  thence,  at  right  angles  to  the 
north,  reaches  the  point  of  greatest  depression,  a  little 
less  than  300  feet  below  sea  level,  m  the  heart  of  Death 
Valley  proper.  Tins  valley,  of  the  ordinary  oval  form, 
is  fully  7C  miles  in  length,  varying  from  5  to  15  miles  in 
width,  surrounded  by  frowning  mountains  of  volcanic 
and  sedimentary  origin,  the  Telescope  Range,  rising 
higher  tnan  10,000  feet.  The  line  crossing  this  dismal  area 
from  the  moutn  of  Death  Valley  Canon  to  the  thermal 
springs  in  Furnace  Creek,  presenting  alabyrinthian  maze 
of  efflorescent,  saline  forms,  crea  tes  at  the  level  of  vision 
a  miniature  ocean,  the  vibrations  of  whose  contorted 
waves  has  a  sickening  effect  upon  the  senses.  The  lurid 
glare,  horizoned  by  the  bluish  haze  radiated  from  the 
mountain  sides,  appears  focussed  to  this  pit,  though 
broad  in  expanse.  It  seems,  coupled  with  the  extreme 
heat,  to  call  for  the  utmost  powers  of  mental  and  phys¬ 
ical  endurance. 

The  journey  through  the  Valley  of  Death  occasioned 
the  utmost  apprehension  evinced  through  the  entire 
season.  To  this  was  added  the  effect  of  the  fearful  cloud¬ 
burst  experienced  while  among  the  Telescope  Mountain, 
to  the  west,  and  the  absence  of  the  guide  who  had  ven¬ 
tured  toward  the  north-western  arm  of  the  Valley,  it 
was  feared,  to  return  no  more.  The  transit  of  48  hours 
in  a  temperature  that  remained  at  117°  F.  at  midnight,  so 
exhausted  both  men  and  animals  that  further  travel  was 
rendered  precarious. 

A  PATHLESS  FOREST. 

San  Francisco  forest,  through  which  Lieut.  Ives  con¬ 
ducted  his  laud  explorations,  was  traversed  for  a  dis¬ 
tance  of  nearly  200  miles  from  San  Francisco  Mountain 
to  the  Sierra  Blanca  range.  Tne  subsequent  expedition 
of  1873  extended  its  limits  far  into  New-Mexico,  proving 
it  to  be  probably  the  largest  continuous  forest  area  in 
the  United  sStates  south  of  the  fortieth  parallel.  The 
expedition  returned  to  Washington  in  December,  and  at 
once  began  the  preparation  of  maps.i.which  will  be 
pushed  rapidly  to  completion  in  pursuance  of  the  pro¬ 
posed  atlas  scheme.  Much  of  the  data  was  late  in  being 
received  from  the  field,  and  some  delay  was  experienced  ; 
still,  satisfactory  progress  is  making.  In  the  Spring  of 
1872,  with  a  larger  appropriation,  the  Survey  entered 
upon  its  duties  with  a  more  completely  organ¬ 
ized  force,  having  for  its  field  portions  of  Utah, 
Nevada  and  Arizona.  The  point  of  departure,  and  re¬ 
turn  was  Salt  Lake  City.  The  experience  gathered  by 
the  topographical  assistants  and  the  addition  of  new 
skilled  labor  made  the  Topographical  Corps  of  this  year 
quite  efficieut,  and  permitted  the  elaboration  of  methods 
to  meet  the  growing  wants  of  this  class  of  survey, 
aided  by  improved  and  perfected  instruments.  The 
area  covered  by  the  topographical  work  for  this  year  is 
net  so  large  in  extent,  but  the  result  is  fully  as  valuable, 
as  more  details  were  gathered.  In  1873  the  Topographi¬ 
cal  Corps  was  still  further  enlarged,  experienced  per¬ 
sons  being  retained  and  others  added.  The  instruments 
ana  methods  were  also  further  perfected,  and  the  work 
of  exploration  for  this  year  fully  elaborated  into  an 
entire  survey  of  the  new  and  interesting  regions  visited. 
The  parties,  six  in  number,  took  the  field  from  Salt 
Lake  City,  Denver,  and  Santa  Fe  The  locali¬ 
ties  of  the  prominent  natural  objects,  such 
as  mountain  peaks,  mesa  edges,  buttes,  &c., 
are  determined  by  a  species  of  secondary  triangulation. 
Each  belt  of  triangles  is  checked  at  distances  not  ex¬ 
ceeding  20o  miles  by  bases  that  now  or  hereafter  will  be 
further  checked  by  the  primary  astronomical  positions. 
Minor  details  are  gathered  by  the  topographers, 
using  ordiuarj  trigonometric  methods  for  Horizontal 
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a i; cl  vertical  distances,  s„  that  ■within  specified  areas  a 
sufficient  amount  of  material  for  the  scale  proposed  is 
gathered.  The  Survey  was  most  successful  in  obtaining 
the  requisite  topographical  information  over  large  areas 
in  Utah,  Colorado,  Arizona,  and  New-Mexico.  '  At  the 
present  time  this  is  rapidly  undergoing  reduction  for 
the  final  atlas  sheets.  The  moving  field  parties  are  usu¬ 
ally  so  constituted  as  to  be  able  to  subdivide,  and  retain 
in  each  an  executive,  astronomical,  topographical,  me¬ 
teorological,  geological,  and  natural  history  assistant. 

Topography  is  one  of  the  most  important  branches  of 
the  work,  since  it  is  to  trustworthy  maps  of  the  coun¬ 
try  that  we  must  always  look  for  the  most  ready  and 
certain  knowledge  of  its  general  features.  In  this  coun¬ 
try  it  has  not  as  yet  attained  the  dignity  of  a  profession. 
It  is  hoped,  however,  that  at  no  distant  day  it  will  com¬ 
mand  the  attention  it  deserves  at  the  hands  of  our 
scientific  institutions.  Up  to  the  present  time,  the  area 
covered  by  the  survey  has  been  as  follows: 

TABLE  SHOWING  THE  AREA  SURVEYED. 


1869. 

IS71. 

1872. 

1873. 

’69-’73 

Nevada . 26,400 

27,200 

6,200 

59,800 

( '  alifornia . 

10,150 

19,150 

Utah . 

34.400 

2,500 

36,900 

Arizona . 

32,400 

9,900 

17,500 

59.800 

New- Mexico . 

31,000 

31,000 

Colorado . 

.... 

21,500 

21,500 

Total . 26.400 

78.750 

50,500 

72,500 

228,150 

The  total  cost  of  this  work  has  been  a  little  less  than 
$225,000  ;  approximately  one  dollar  per  square  mile  or 
one-eighth  of  a  cent  per  acre. 


GEOLOGICAL  WORK. 

Tlio  Geological  Corps  of  the  Survey  has  been  pro¬ 
gressively  enlarged  in  the  successive  field  seasons.  Mr. 
G.  K.  Gilbert  remained  a  member  of  it  during  1871-2-3. 
In  1871  he  was  assisted  a  portion  of  the  Summer  by  Mr. 
A.  R.  Marvine,  who  was  succeeded  in  the  following 
years  by  Mr.  E.  E.  Howell.  In  1873  the  Survey  was  so 
fortunate  as  to  secure  also  the  services  of  Prof.  J.  J. 
Stevenson,  apd  in  the  same  year  Dr.  O.  Loew,  in  addi¬ 
tion  to  his  multifarious  labors  in  other  departments, 
assisted  in  the  geological  work. 

In  the  season  of  1871  Mr.  Gilbert  followed  a  devious 
course  in  Nevada  and  California,  starting  from  Carlin 
on  the  Central  Pacific  Railway  and  touching  in  uc- 
cession  the  Bull  Run  mining  district,  Battle  Mountain, 
Belmont,  Hyko,  and  Pioche,  in  Nevada;  Camp  Inde¬ 
pendence  and  Desert  Wells,  in  California;  and  Camp 
Mohave,  Arizona.  Prom  the  last  place  ho  accompanied 
the  boat  party  up  the  Colorado  Eiver  to  Diamond  Creek, 
at  which  p>oiut  laud  travel  was  resumed.  At  the  cross¬ 
ing  of  the  Colorado,  near  the  mouth  of  the  Grand  Canon, 
he  was  met  by  Mr.  Marvine,  who  had  just  commenced 
his  geological  examinations  at  St.  George,  Utah,  aud 
between  that  point  aud  Camp  Apache  the  routes  of  the 
two  geologists  intersected  a  number  of  times,  and  they 
were  enabled  effectively  to  combine  their  observations, 
the  chief  bearing  of  which  in  this  region  was  upon  the 
definition  of  the  southern  or  south-western  boundary  of 
the  great  Plateau  System. 

All  that  portion  of  the  United  States  west  of  the  Plains 
is  characterized  by  corrugation  ;  that  is,  the  geological 
formations  once  horizontal  have  been  bent  and  broken 
and  thrown  into  ridges  so  as  to  produce  a  mountainous 
country.  The  ridges  vary  greatly  as  to  liight  aud  length, 
but  agreo  in  a  general  northerly  trend ;  so  that  iu 
traveling  north  and  south,  it  is  generally  easy  to  iollow 
valleys,  while  in  going  east  or  west  one  is  confronted  by 
range  after  range  that  lie  must  climb  or  go  around.  In 
the  lower  parts  of  this  great  mountain  system  the  slow 
but  indefatigable  agencies  of  rain  and  stream  have  ac¬ 


cumulated  go  great  nn  amount  of  detritus  that  the 
valleys  are  clogged  and  the  mountains  nearly  or  quite 
buried.  Iu  this  way  have  been  produced  the  great 
desert  plains  of  Utah,  Arizona,  and  Southern  California 
—vast  seas  of  saud  and  saline  clay,  from  the  surfaces  of 
which  a  few  half-sunken  peaks  jut  forth  as  islands. 
These  intermissions  of  the  mountainous  char¬ 
acter  are  mere  concealments,  not  interruptioos 
of  the  corrugated  structure ;  but  that  struc¬ 
ture  is  interrupted  iu  one  place — Derhaps  in 
others,  but  in  one  notably — by  a  tract  in  which  the 
strata  are  almost  undisturbed.  The  general  surface  of 
this  exceptional  region  lies  from  6,000  to  8,000  feet  above 
the  ocean  and  it  is  intersected  by  the  celebrated  canons 
of  the  Colorado  and  its  tributaries.  By  these  gorges 
and  by  other  modifications,  chiefly  dependent  on  erosion, 
it  is  divided  iutoa  great  number  of  plateaus  which  the 
surveys  now  in  progress  are  defining  and  naming.  The 
geologists  of  these  expeditions  have  found  it  convenient 
to  designate  the  region,  considered  as  a  geological  prov¬ 
ince,  as  the  region  of  the  Plateaus,  or  the  Colorado 
Plateau  System.  It  is  surrounded  on  all  sides  by  areas 
of  corrugation,  the  ranges  at  the  east  constituting  the 
Rocky  Mountain  System  proper,  and  those  at  the  west 
having  been  designated  as  the  Cordilleras.  At  the 
north  aud  south  these  mountain  areas  coalesce.  The 
northern  portion  of  the  Plateau  System  falls  within  the 
belt  of  country  studied  by  the  geologists  of  the  Fortieth 
Parallel  survey  aud  rendered  accessible  by  the  Union 
Pacific  Railroad,  has  become  tolerably  well  known.  The 
definition  of  the  southern  half  has  been  accomplished  by 
the  recent  Engineer  explorations. 

WESTERN  LIGNITES— AGE  OF  THE  ROCKY  MOUNTAINS. 

Tue  field  of  operations  in  1872  comprised  parts  of  both 
Cordillera  aud  Plateau  regions,  and  included  their  joint 
boundary  from  the  Wahsatch  range  south-westward  to 
the  Colorado  River.  At  the  opening  of  the  season  Mr. 
Gilbert  crossed  the  Cordilleras  westward  from  Salt  Lake 
City  to  the  Nevada  line,  and  returned  eastward  to 
Beaver,  near  the  line  of  separation,  where  he  was  joined 
by  Mr.  Howell,  who  had  spent  most  of  his  time  east  of 
the  bounding  line.  Between  this  rendezvous  and  the 
next  at  Toquerville— which  also  happened  to  be  near  the 
same  line — these  gentlemen  exchanged  fields,  Mr.  Howell 
keeping  to  the  west  among  the  mountain  ranges,  and 
Mr.  Gilbert  exploring  the  plateaus  about  the  bead 
waters  of  the  Sevier  and  Virgin  Rivers  and  Kauai 
and  Paria  Creeks.  In  returning  to  Salt  Lake 
City  Mr.  Howell  once  more  bore  to  the  west 
—this  time  so  far  as  to  touch  the  min¬ 
ing  town  of  Pioche,  Nevada,  where  a  week 
was  spent  in  a  geological  examination  of  the  locality; 
and  Mr.  Gilbert,  after  visiting  tbe  Colorado  canons  at 
Paria  and  Kanal  Creeks,  returned  northward  over  the 
Sevier  Plateau.  One  of  the  most  interesting  subjects  of 
study  duwng  tbo  season  was  thq  record  of  an  ancient 
lake  that  covered  tbe  Sevier  aud  Great  Salt  Lake  Des¬ 
erts,  and  which  Mr.  Gilbert  refers  to  the  glacial  epoch. 

A  great  deal  of  attention  was  also  given  to  some  faults 
and  folds  within  the  Plateau  region,  of  far  less  magni¬ 
tude  tkau  those  found  among  the  Cordilleras,  but  of  the  , 
greatest  interest,  since  they  are  the  simplest  elements  of 
mountain  structure  and  their  study  promises  to  throw  ; 
greai  light  on  dynamical  geology. 

In  i873  the  work  of  Prof.  Stevenson,  who  accompanied  . 
Lier.t.  Marshall,  was  confined  to  the  Rocky  Mountains, 
aud  was  quite  iudepeudeut  of  that  of  the  other  geolo-  j 
gists.  His  investigations  led  him  to  very  definite  con-  > 
elusions  iu  regard  to  the  age  of  the  Western  lignites  and 
ths  age  of  the  Rocky  Mountalfifii  aud  Ills  notes  comprise 
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Important  additions  to  our  knowledge  of  tlie  distribution 
of  the  strata  and  crystalline  rocks  of  the  region,  of  its 
ancient  glaciers,  and  of  the  relation  of  its  economic  min¬ 
erals  to  its  geological  structure.  Mr.  Howell,  starting 
with  Lieut.  Hoxie  from  Salt  L  ike  City,  remained  with  his 
division  nearly  to  the  end  of  the  season.  The  earlier  part 
of  the  Summer  was  spent  in  a  portion  of  the  Plateau 
region  immediately  east  of  that  examined  in  the  previous 
year,  and  was  largely  devoted  to  the  study  of  the  system 
of  faults,  there  well  displayed.  At  Port  Wingate  he 
passed — though  at  a  later  date — the  initial  point  of  Mr. 
Gilbert’s  examinations :  and  in  the  area  to  tho  south — the 
principal  area  for  that  seasou — the  routes  of  these  two 
geologists  were  so  near  as  to  enable  a  combination  of  their 
work.  Dr.  Loew’s  geological  examinations  moreover 
were  in  this  region  and  tracts  adjacent  to  it.  Among 
the  results  of  the  Summer  were  the  further  definition  of 
the  boundary  of  the  Plateau — continuing  the  work  begun 
in  previous  years,  the  recognition  and  partial  survey  of 
some  almost  unknown  volcanic  belts  of  great  extent,  and 
the  accumulation  of  many  new  facts  in  regard  to  the 
great  cretaceous  coal-field  of  the  Plateau  region. 

Vol.  IV.,  “  Geology,”  will  comprise  reports  by  Messrs. 
Gilbert,  Marvine,  Howell,  and  Stevenson,  upon  the 
geology  of  the  regions  they  have  severally  examined, 
and  by  Drs.  Hoffman  and  Loew  upon  mineralogy  and 
chemistry.  The  chemical  report  will  include  analyses 
and  discussions  of  soils,  minerals,  rocks,  mineral  waters, 
coals,  and  vegetable  principles.  Among  tho  topics 
treated  iu  the  geological  reports  will  be  “  the  Lignites,” 
geologically  and  economically  considered;  iron  ores, 
metalliferous  veins,  springs  and  artesian  wells,  erosion, 
mountain  structure,  descriptive  and  theoretical ;  stratig¬ 
raphy  and  the  distribution  of  the  several  formations, 
metamorpnic  rocks  and  metamorphism,  eruptive  rocks 
and  their  distribution,  and  the  phenomena  of  the  glacial 
epoch. 

The  illustrations  will  consist  principally  of  woodcuts 
incorporated  with  the  text  and  designed  for  the  elucida¬ 
tion  of  the  matter  rather  than  for  mere  embellishment. 
Some  points  of  structure  and  especially  certain  peculiar 
phases  of  erosion  will  be  illusirated  by  full-page  helio¬ 
types  or  other  prints  from  photographs  made  in  the 
field.  An  atlas  of  geological  maps,  uniform  iu  size  with 
the  topographical,  and  of  course  based  upon  them,  will 
accompany  the  report. 

MINES,  MINERAL  WATERS,  &C. 

More  than  150  districts  of  precious  metals  in  the  terri¬ 
tory  covered  by  the  survey  have  been  visited  and  ex¬ 
amined  as  far  as  circumstances  permitted.  The  reports 
show  a  great  number  of  points  at  which  precious  min¬ 
erals  have  been  discovered.  Their  value  will  be  realized 
in  connection  with  the  geological  and  other  investiga¬ 
tions,  and  the  mining  localities  will  be  indicated  in  the 
;  nuips.  The  want  felt  of  comprehensive  and  accurate  ‘ 

■  j  maps  of  the  mountain  areas  about  which  so  little  is 
known  has  repeatedly  been  called  to  the  attention  of 
Lieut.  Wheeler  by  prominent  men  both  in  public  and 
private  life,  and  especially  since  the  discovery  of  pre¬ 
cious  minerals  has  awakened  a  new  and  vast  field  of  in¬ 
dustry  in  those  distant  regions. 

Mineral  waters  have  been  collected  at  various  points, 
and  in  the  more  interesting  eases  several  gallons  of  the 
water  were  evaporated,  the  residuum  being  kept  for  a 
more  exact  determination  of  those  that  occur  only  in 
”4  small  quantities. 

'  i  The  most  interesting  mineral  spriugs  were  those  of 
’  1  '’Ojos  Calientes,”  on  the  Jemez  Creek,  about  50  miles 
:  #  west  of  Santa  Fe.  These  springs  are  situated  in  a  deep 


but  spacious  canon,  the  walls  of  which  are  over  1,500 
feetinhight.  The  creek  rushes  through  over  a  rocky 
bed  with  great  rapidity,  and  some  Mexican  farmers 
have  built  huts  along  the  margin.  Springs  of  this  class 
are  invariably  warm,  the  cold  spriugs  showing  limited 
if  any  mineral  qualities. 

The  principal  warm  spring  is  in  continuous  and  vio¬ 
lent  action,  a  current  oftcarbonic  acid  escaping  through 
the  water,  which  has  a  temperature  of  109°  Fahrenheit. 
This  water  is  used  for  bathing  and  drinking  by  the 
Mexicans,  who  flock  thither.  This  spring  was  found  to 
contain  chiefly  chloride  of  sodium,  sulphate  of  soda,  car¬ 
bonate  of  lime,  carbonate  of  magnesia,  and  chloride  of 
lithium.  Smaller  springs  of  similar  composition,  a 
few  steps  from  the  chasm,  contain,  in  addition,  car¬ 
bonate  of  iron,  and  have  a  lower  temperature,  108° 
to  130°.  Two  miles  above  this  group  of  springs  is 
another,  quite  distinct,  42  in  number,  all  issuing  from 
calcareous  mouuds,  undoubtedly  former  spring  deposits. 
There  is  a  cave  iu  one  of  these  mouuds  whose  walls  are 
coated  with  glittering  crystals  of  ealcite,  and  two  snow- 
white  columns  stand  in  front.  Tnese  springs  contain, 
beside  the  above-mentioned  substances,  carbonate  of 
soda,  their  temperature  ranging  from  80°  to  105°.  A 
quantitative  analysis  has  been  made  from  springs  of  both 
groups,  and  will  be  reported  in  the  final  volumes. 
These  springs  have  some  similarity  to  those  in 
Marienbad,  Bohemia,  and  undoubtedly  deserve 
attention.  At  some  future  time,  we  may  here  find 
one  of  our  fashionable  watering-places.  Mineral  springs 
in  the  canon  of  the-  Rio  Francisco  at  San  Isidro  and 
other  localities,  have  been  carefully  examined.  Lithia 
was  fouud  accompanying  the  soda  salts ;  borates,  which 
are  so  frequently  encountered  in  Nevada,  have  not  been 
fouud  yet  in  New-Mexico  and  Arizona. 

A  FARMER  BECOMES  A  MINER. 

An  extensive  collection  of  ores  from  New-Mexico  and 
Colorado  was  made.  These  will  be  subjected  to  analysis. 
There  is  a  vein  of  rod  oxide  of  copper  of  80  feet  width 
and  3  feet  bight,  in  quartzite,  iu  the  vicinity  of  the 
Rio  Francisco.  A  deposit  of  silicate  aud  green 
carbonate  of  copper  of  about  the  same  hight  and 
of  a  width  of  43  feet  occurs  on  the  Burro  Mountains. 
Some  new  copper  mines  were  discovered  by  the  parties 
of  the  expedition  ou  Mount  Turnbull  aud  in  the  Gila 
Valley  near  the  Rio  Bonito.  The  silver  mines  of  New- 
Mexico  are  extensive,  containing  chloride  of  silver,  na¬ 
tive  silver,  argentiferous  galena,  and  argentiferous  iron 
pyrites  in  many  places.  A  characteristic  ore  is  the  de¬ 
posit  of  chloride  of  silver  in  slate  and  sileuite  at  Silver 
City.  On  the  Madelina  ruts  occur  argentiferous  cer- 
russite  and  massicote.  Gold  is  found  in  various  places 
in  sand  along  the  Rio  Francisco  and  the  Rio  Membres; 
in  quartz  sandstone,  talc,  and  soil  on  the  Placer  Moun¬ 
tains.  One  farmer  in  the  vicinity  of  Silver  City  sub¬ 
jected  the  soil  of  his  corn-field  to  a  washing,  and 
obtained  such  favorable  results  that  he  sunk  a  shaft. 
The  profit  of  his  labors  last  year  was  $1,800  m  gold. 

The  region  above  7,000  feet  receives  nightly  dews,  and 
has  occasional  springs  and  abundance  of  timber  and 
grass.  The  country  below  this  altitude  suffers  from  the 
dryness  of  the  climate,  but  the  streams  are  often 
flanked  by  belts  of  good  bottom  lands  that  may  be  irri¬ 
gated.  A  report  will  be  made  describing  in  detail  the 
lands  suitable  for  farming.  In  New-Mexico  and  Ari¬ 
zona  many  soils  were  analyzed.  Lithia  was  present  in 
all  of  them — a  substance  not  so  common' in  other  coun¬ 
tries.  Potassa  and  phosphoric  acid  were  found  in  all  in 
sufficient  proportions  to  insure  production  of  crops. 

In  some  localities  the  soil  contains  as  muofi 
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of  these  elements  as  the  best  soils  known. 
Some  soils  were  found  deficient  in  lime,  some 
in  sulphuric  acid ;  but  this  want  can  be  easily  supplied 
by  an  addition  of  gypsum,  winch  occurs  in  many 
places. 

Therjyis  also  a  class  of  soils  productive  without  irriga¬ 
tion.  In  such  cases  the  underlying  strata  probably  fur¬ 
nish  water,  which  ascends  by  capillary  attraction. 
Specimens  of  such  soils  have  been  taken  in  sealed  bot¬ 
tles  to  determine  the  hygroscopic  moisture  of  the  sub¬ 
soil.  This  was  found  to  be  4  to  5  per  cent,  while 
at  the  surface  it  was  was  from  t  to  2. 

The  valley  of  the  Rio  Grande  del  Norte,  in  New-Mex- 
ico,  recalls  the  features  of  the  Egyptian  Nile.  A  large 
population  is  entirely  dependent  upon  the  river.  An  an¬ 
nual  rising  of  the  waters  carries  a  muddy  sediment  su¬ 
perior  in  fertilizing  properties,  as  was  proved  by  anal¬ 
ysis,  to  that  of  the  great  African  river.  While  the 
amount  of  phosphoric  acid  is  nearly  the  same,  the 
amount  of  potash  is  considerably  higher.  Thousands 
of  acres  are  lying  idle  along  the  valley  of  the  stream 
awaiting  the  enterprising  farmer. 

PLANTS,  TEXTILE  FIBERS,  &C. 

There  are  many  plants  growing  in  New-Mexico  and 
Arizoua  which  have  strong  hbers  that  could  be  utilized 
for  the  manufacture  of  rope,  paper,  &c.  One  such  spe¬ 
cies,  Yucca  Angustifolia,  is  now  utilized  at  Denver,  but 
there  are  many  more.  The  root  of  this  plant  is  used  by 
the  natives  as  a  substitute  for  soap,  and  is  highly  prized 
on  account  of  its  cleansing  properties  for  woolen  goods. 
Another  plant  of  great  interest  is  the  maguey  or  mescal. 
growing  in  Southern  Arizona— a  peculiar  species  of 
yucca.  The  plant  consists  of  about  80  to  100  lanceolate 
leaves  from  two  to  three  feet  long,  pointed  to  a  sharp 
thorn  at  the  end ;  all  the  developed  leaves  are  concen¬ 
trically  united  at  the  ground;  those  undeveloped— the 
heart  of  the  plant— remain  soft  and  perfectly  white  so 
long  as  the  sunlight  is  kept  away  by  the  surrounding 
outer  leaves.  The  Indians  bake  this  heart  in 
coals  for  eight  or  10  hours,  when  it  acquires  an  exceed¬ 
ingly  sweet  taste,  much  like  honey.  The  Mexicans, 
also,  prepare  from  this  baked  mescal  an  alcoholic  bever¬ 
age.  The  fact  of  this  substance  turning  into  sugar  by 
simple  heat  has  no  parallel  in  our  experience.  Speci¬ 
mens  of  all  valuable  plants  collected  during  the  survey, 
including  such  as  are  used  by  Mexicans  and  Indians  for 
specific  diseases,  will  be  subjected  to  chemical  investi¬ 
gation.  The  geographical  distribution  of  plants  affords 
a  study  of  peculiar  interest  in  those  regions  where  the 
altitude  changes  from  6,000  to  8,000  feet,  and  on  some  oc¬ 
casions,  10,000.  A 1)0  7  6  6,800  feet  there  are  vast  forests  of 
pine  and  fir,  and  the  climate  of  the,  eastern  mountains, 
while  below  5,000  feet,  is  a  region  where  the  cactus 
grows.  The  cacti  are  especially  developed  in  Southern 
Arizona,  where  the  grand  cactus  ( Cercus  giganteus),  30 
to  40  feet  in  higlit,  and  three  to  four  feet  diameter,  is 
preeminent.  Between  the  region  of  those  cacti  and  the 
zone  of  the  pine,  grows  the  everywhere  prevalent  juni¬ 
per,  in  higher  altitudes  accompanied  by  pinon,  a  pecu¬ 
liar  cunifer,  with  an  eatable  fruit.  A  large  collection  of 
plants  was  made  in  New-Mexico  andAnzona. 

CURIOUS  BOTANICAL  OBSERVATIONS. 

It  is  hard  to  believe  that  the  vegetation  of  the  plains, 
which  is  so  strikingly  somber  in  its  ensemble,  Is  really  as 
diversified  as  that  of  most  other  regions  of  similar  area. 
Certain  orders,  as  the  Leguminous  family  about  Den¬ 
ver,  or  the  Cactus  family  further  south,  do  preponderate 
over  the  others,  just  as  other  orders  in  other  places  do 
on  the  remamiug  plants.  But  there  may  he  as  many 


species  and  genera  in  one'place  as  the  other,  only  it  ro 
quires  more  than  casual  observation  to  distinguish  be¬ 
tween  the  allied  forms.  Tne  vegetation  of  the  plains 
disturbs  all  our  preconceived  ideas  of  plant  life  by  pre¬ 
senting  an  extraordinary  class  of  representatives.  The 
physical  conditions  are  just  as  peculiar  as  the  plant  life 
One  is  the  exact  measure  of  the  other.  Imagine  a  vast 
open  expanse  absorbing,  without  the  protection  of  at 
intervening  foliage,  most  of  the  sun’s  rays,  and  from 
want  of  aqueous  vapor  in  the  air  parting  with  that  heat 
as  readily  at  night,  and  the  reason  why  our  familiar 
forms  of  plant  life  are  crowded  out  of  existence  is  ob¬ 
vious.  They  aro  unable  to  endure  an  alternation  of  tem¬ 
perature  so  extreme  and  so  rapid. 

The  mountain  flora  is  especially  fresh  and  attractive, 
and  up  almost  to  the  limits  at  which  flowering  plants 
grow  the  luxuriance  and  beauty  of  the  vegetation  are 
wonderful.  Under  the  great  diversity  of  physical  con¬ 
ditions  furnished  by  the  deep  shade  of  the  pine  woods, 
the  sunny  valleys,  the  rocky  slopes,  and  the  snow-fed 
Alpine  bogs,  plauts  seem  placed  where  every  tendency 
they  may  have  to  vary  is  intensified,  and  it  does  not  ill 
the  least  surprise  one  to  see  some  of  our  best-known 
forms  going  off  in  all  sorts  of  unexpected  developments. 

The  best  agricultural  region  visited  by  the  botanist 
during  the  past  seasun  was  the  Ban  Luis  Valley.  While 
much  of  it  is  barren  and  unpromising,  much  mure  is 
capable  of  raising  good  crops  after  irrigation  has  been 
practiced.  The  portions  bordering  some  of  the  creeks 
are  absolutely  covered  with  the  most  luxuriant  growth 
of  grasses  and  sedges.  Indeed  in  many  places  one  may 
ride  a  mile  through  the  grass  without  the  animal  being 
seen  among  the  tall  grass.  The  following  facts  show 
plainly  the  productiveness  of  the  soil  • 
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Turnips,  onions,  beets,  cabbages,  and  radishes  grow 
to  an  immense  size.  Along  the  Rio  Grande,  in  the  south¬ 
ern  portion  of  the  valley,  all  our  familiar  garden 
vegetables  were  readily  raised. 

The  foot-hills  and  higher  mountain  ranges  back  of  these 
have  much  valuable  pine  and  spruce  timber  gr6wingupon 
them,  but  it  is  probable  that  ere  long  the  greater  needs 
of  a  rapidly  increasing  population  will  have  exhausted 
the  supply,  and  it  might  therefore  he  wise  in  Govern¬ 
ment  to  become  an  active  participant  in  the  rage  for 
timber  planting  which  is  so  prevalent  in  portions  of  the 
West. 

In  certain  places  the  curious  fact  was  observed,  that 
trees  attained  their  maximum  hight  and  diameter  just 
before  the  level  of  timber-line  was  reached  and  sud¬ 
denly  were  reduced  (the  same  species)  in  size,  disap¬ 
pearing  entirely  a  few  hundred  feet  higher  up. 

METEOROLOGICAL  WORK. 

A  system  of  observations  with  the  barometer  and  pry- 
clirometer,  combined  with  a  journal  of  our  meteoro¬ 
logical  phenomena  and  observed  peculiarities  of  climate 
and  elimatic  influences  is  adapted  to  the  fixed  stations 
at  the  astronomical  basis,  and  to  the  movable  stations 
of  the  various  field  parties.  A  voluminous  record  is  thus 
accumulated,  containing  the  elements  of  much  informa¬ 
tion  upon  points  important  to  the  survey,  the  elimina¬ 
tion  of  which,  from  the  mass  of  figures,  is  a  labor  of  no 
trifling  character.  The  primary  object  of  this  record 
is  the  barometric  determination  of  the  relief  of  the 
country  traversed,  no  other  means  sufficing  except  t« 
supplement  this  general  plan. 
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Prom  the  fixed  bases  of  the  barometric  stations  the 
theodolite  and  spirit  level  give  local  relative  altitudes 
■with  great  exactness;  the  course  of  streams,  the  dip  of 
strata,  and  even  the  character  of  vegetation  contribute 
hypsometric  facts  in  more  or  less  certain  figures.  And 
all  these  sources  of  information  are  utilized,  but  alti¬ 
tudes  so  determined  are  only  relative  and  must  be  fixed 
by  the  primary  determination  by  the  barometer,  which 
offers  a  common  reference  for  the  survey.  In  reducing 
and  computing  the  numerous  observations,  they  are 
treated  in  accordance  withthe  latest  authoritative  views 
upon  barometric  hypsometry,  and  the  altitudes  so  de¬ 
termined  will  give  the  relief  of  the  country  very  satis¬ 
factorily. 

The  Record  furnishes  statistics  of  temperature,  humid¬ 
ity,  rain,  snow,  and  all  facts  relating  to  the  climate  of  the 
country  which  could  be  collected.  This  information  will 
he  published  in  the  condensed  form  of  tables,  with  such 
an  analysis  of  the  barometric  readings  as  will  best  ex¬ 
hibit  the  action  of  the  forces  at  work.  It  is  hoped  that 
by  a  careful  arrangement  of  the  data,  material  may  be 
presented  for  further  meteorological  investigation  and 
assistance  reudered  in  determining  the  law^  of  atmo¬ 
spheric  movement  and  their  influence  upon  the  ba¬ 
rometer. 

NATURAL  HISTORY. 

In  1871,  the  celebrated  Collector  F.  Bischofl,  assisted 
by  Drs.  Hoffman  and  Cochrane,  made  abundaut  and 
valuable  collections  in  the  line  of  entomology,  botany, 
ornithology,  &c.,  many  new  species  of  Coleoptera  being 
found.  In  ornithology  the  contribution  was  valuable  in 
numbers  as  well  as  in  embracing  mauy  forms  rare  and 
new.  Similar  results  were  obtained  as  to  serpents  and 
reptiles.  An  extensive  herbarium  of  the  region  visited 
was  obtained.  Unfortunately,  however,  these  collections 
were  rendered  partially  valueless  by  the  Chicago  fire,  in 
which  the  note-books  were  lost  and  Mr.  Bischoff  himself 
perished. 

In  1872  the  services  of  Dr.  H.  C.  Yarrow,  U.  8.  A.,  of 
eminent  ability  Doth  as  a  surgeon  and  a  naturalist,  were 
secured,  with  Mr.  H.  W.  Henshaw  as  an  assistant,  and 
Mr.  M.  S.  Severance  as  an  ethnologist.  The  party  under 
Dr.  Yarrow  took  the  field  early  in  the  season,  their 
labors  resulting  in  a  collection  of  800  birds,  between  300 
and  400 reptiles  and  a  large  number  of  fish,  insects, 
plants,  &c.  which,  on  examination  by  competent  natu¬ 
ralists,  proved  fruitful  in  the  way  of  elucidating  many 
points  with  reference  to  geographical  distribu¬ 
tion.  A  large  botanical  collection  was  also  «nade. 
Particular  attention  was  paid  to  ethnology  and  phi¬ 
lology,  and  numerous  rare  crania  were  added  to  the  ex¬ 
tensive  collection  of  the  Army  Medical  Museum,  while 
to  the  Smithsonian  Institution  were  contributed  num¬ 
bers  of  specimens  illustrative  of  the  manners  and  cus¬ 
toms  of  the  rapidly  decreasing  tribes  which  inhabit  the 
section  visited,  together  with  several  vocabularies  of 
Indian  languages.  The  crania  in  question  have  already 
served  a  good  purpose,  not  only  iu  the  way  of  materially 
increasing  the  number  of  interesting  specimens  to  be 
found  in  the  national  collections,  but  also  as  ft  means  for 
the  comparative  study  of  the  subject  of  craniology. 
The  vocabularies  will  form  part  of  an  extensive  work  on 
Indian  languages  now  in  course  of  preparation  by  the 
Institution. 

NATURAL  HISTORY  COLLECTIONS  IN  1873. 

The  expedition  of  1873  took  the  field  June  1,  and  though 
the  period  of  its  operations  was  greatly  curtailed  by  rea¬ 
son  of  the  early  close  of  the  season,  the  result  was  a  col¬ 
lection  never,  perhaps,  exceeded  either  in  the  number  or 
value  of  the  specimens,  by  any  made  in  the  same 


length  of  time  and  under  similar  difficulties.  It  em¬ 
braced  1,200  birds,  among  which  many  were  entirely 
new,  and  was  fruitful  in  the  way  of  nests, 
eggs,  fish,  reptiles,  &c.  In  botany  the  field 
was  especially  large,  and  included  many  rare  and  valua¬ 
ble  specimens.  Perhaps  no  larger  collection  of  the  kind 
was  ever  secured  in  a  single  season  in  the  Western 
region.  It  required  the  services  of  four  of  the  most  dis¬ 
tinguished  botanists  to  work  up  the  specimens.  A  pre¬ 
eminently  superior  collection  in  ethnology  was  another 
of  the  valuable  contributions  of  this  year.  The  party 
during  this  season  consisted  of  Dr.  New¬ 
berry,  Dr.  Rothrock,  Mr.  Henshaw,  Prof.  Wolfe, 
and  Dr.  Loew.  The  collections  were  safely 
transmitted  to  the  Smithsonian  Institution, 
for  competent  examination  by  the  collaborators  of  that 
establishment.  As  to  the  birds  collected  during  this 
period,  the  gratifying)  assurance  has  already  been  re¬ 
ceived  from  the  eminent  ornithologist,  Prof.  Baird,  that 
many  of  them  were  in  such  splendid  condition  as  to 
justify  their  being  seut  to  Europe  to  be  mounted 
for  exhibition  iu  the  national  museums.  Reports 
on  these  collections  will  be  embodied  in  a  quarto 
volume,  with  illustrations  of  the  rarer  forms.  The  ser¬ 
vices  of  Dr.  H.  C.  Yarrow  have  been  secured  by  Lieut. 
Wheeler  for  the  work  of  1874.  Mr.  Henshaw  is  re¬ 
tained  as  his  assistant,  being  an  eminently  successful 
collector  in  ornithology.  Dr.  Rothrock,  skillful  in  bo¬ 
tanical  collection,  will  have  charge  of  that  department 
of  research.  Many  other  specialists  have  been  invited 
to  join  the  expedition. 

PHILOLOGY  AND  ETHNOLOGY. 

Most  valuable  data  lor  future  elaboration  have  been 
secured  for  the  students  of  philology  and  ethnology. 
Many  vocabularies  have  been  recorded  by  the  efforts  of 
members  of  the  Expedition,  according  to  the  Smithso¬ 
nian  blanks,  forms,  &c.,  from  the  Utes,  Pah-Utes,  Jase- 
Utes,  Apaches,  Navajos,  Pueblos,  Mojaves,  and  others, 
all  of  whom  should  probably  be  classified  as  one  great 
family,  their  customs,  language,  and  habits  being  in 
some  respects  very  similar.  Many  ancient  mounds  have 
been  thoroughly  explored,  and  their  interesting  con¬ 
tents  will  without  doubt  afford  us  valuable  and  instruct¬ 
ive  factsiin  regard  to  races  long  passed  away  from  this 
earth.  In  some,  skeletons,  arms,  mills,  and  war¬ 
like  implements  have  been  found ;  in  others 
the  sole  contents  were  pottery  and  debris. 
Many  very  interesting  photographs  have  been  taken 
representing  the  various  industrial  arts  of  the  present 
Indians,  the  cliff  dwellings  of  the  ancient  Pueblos  and 
Mojaves;  and  the  villages  of  the  present  day  in  which 
houses  aud  even  villages  are  built  one  on  top  of 
another,  and  are  reached  by  long  ladders,  affording 
ample  means  of  defense  from  the  more  predatory  tribes. 
In  addition  to  these  pictures,  others,  and  probably  the 
most  valuable  of  all,  have  been  taken  showing  the  an¬ 
cient  (hieroglyphic  rock-writing  of  the  Indians.  These 
have  been  placed  in  the  hands  of  Prof.  H.  Allen  of 
Philadelphia,  who  will  undertake  to  decipher  them  and 
furnish  a  report.  Many  interesting  facts  have  been 
collated  in  regard  to  the  customs,  religious  cere¬ 
monies,  traditions,  and  modes  of  living  of  the 
different  tribes,  aud  will  be  duly  published. 
A  valuable  collection  has  beeu  made  of  clothing  and  im¬ 
plements. 

PHOTOGRAPHS  AND  PUBLICATIONS. 

Mr.  T.  H.  O’Sullivan,  well  known  in  connection  with  his 
work  on  the  Fortieth  Parallel  Survey  and  Darien  Expe¬ 
dition,  was  the  photographer  of  the  survey  for  the  sea¬ 
sons  of  1871  and  ’73;  Mr.  Wm.  Bell  of  Philadelphia  in 
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1872.  The  principal  uses  of  photographs  are  for 
the  topographers  in  obtaining:  an  idea  of  the 
structural  features,  and  for  the  geologist.  Copies  of 
photographs  taken  were  forwarded  to  the  Vienna  Expo¬ 
sition,  and  some  few  have  been  printed  for  the  use  of 
tlie  War  Department  ;  but  as  yet  no  general  distribution 
has  been  made,  although  the  views  secured  are  m  many 
cases  of  peculiar  interest.  The  series  are  of  the  land¬ 
scape  and  stereoscope  sizes  ;  the  subjects  are  various 
parts  of  Utah,  Nevada,  California,  Arizona,  and  New- 
Mexico.  There  is  also  a  flue  suite  relating  to  the  canons 
of  the  Colorado,  a  selection  of  which,  of  the  landscape 
size,  will  be  brought  before  the  public  at  an  early  day. 
In  his  annual  report;  to  the  Chief  of  Engineers  Lieut. 
Wheeler  proposes  to  group  the  material  at  his  disposal 
into  the  following  forms  ; 

1.  Six  qnarto  volumes. 

2.  One  topographical  and  one  geographical  atlas.  19"  bp  24". 

Vol.  lis  to  include  the  general  report  concernme  the  expedition  of 
1871  and  1872,  describing  the  country  traversed,  facts  relating  to  its 
industries,  the  condition  of  present  and  extinct  aboriginal  tribes,  &c. 
The  text-matter  will  aggregate  about  250  pages  and  12  plates  in  illus¬ 
tration. 

Vol.  2  will  comprise  the  systematic  report  upon  the  longitude  and  lati¬ 
tude  campaigns  of  1871  and  1872  in  tbeir  due  order  of  sequence,  and, 
if  sufficiently  delaved  before  going  to  press,  can  receive  in  addition  the 
results  from  tbe  field  season  of  1873,  including  the  establishment  of  the 
observatory,  and  the  more  matured  plan  for  a  comprehensive  system  of 
astronomical  determinations  in  tbe  area  west  of  tbe  one-hundredth 
meridian.  This  volume  will  not  exceed  250  pages,  with  but  few  addi¬ 
tional  plates. 

Vol.  3.  This  volume  null  embrace  tbe  collected  data  from  a  very  large 
number  of  hourly  stations,  and  from  meteorological  record  connected 
with  altitude  work,  illustrated  by  various  tables  and  plates.  Tbe  text- 
matter  will  not  exceed  50  pages.  The  tables  and  plates  wilt  complete  a 
volume  of  moderate  thickness. 

Vol.  4  will  contain  the  finished  report  of  the  geological  work  for  tbe 
years  1871  and  1872.  Tbe  sections  will  appear  in  immediate  con¬ 
nection  with  the  text.  The  size  of  this  volume  will  not  differ  greatly 
from  225  pages,  increased  by  a  few  geological  plates. 

Vol.  5.  This  volume,  known  to  be  the  one  upon  “  Palaeontology,” 
will  contain  a  report  and  numerous  plates  of  the  new  vertebrate  and 
invertebrate  fossils,  for  the  years  1871,  1872,  and  1873.  Tbe  pages 
of  text  matter  will  not  exceed  100.  and  the  plates  for  illustrating  new 
subjects  probably  not  more  than  50  or  60. 

Vol.  6.  This  last  volume  of  the  series  will  render  tbe  matured  results, 
for  tbe  years  1871,  1872,  and  1873,  in  the  different  branches  of 
natural  history,  the  manuscript  matter  for  which  will  call  for  at  least 
200  pages  of  quarto  text  and  several  plates. 

The  following  maps  have  already  been  published  for 
general  distribution.  Iu  1869,  map  of  South-eastern 
Nevada,  1  inch  to  12  miles;  1871,  preliminary  map,  1  inch 
to  24  miles;  1872,  preliminary  map,  1  inch  to  24 
miles.  Advanced  copies  of  Atlas  publication  are 
now  ready.  The  finished  work  appears  to  bo  of  the 
best  that  has  been  executed  in  this  country.  Besides 
the  preliminary  sheets,  there  will  be  four  full  atlas 
sheets  presented  as  photographed,  iu  crayon  and  in 
colors,  accompanied  by  an  index  sheet  and  general  topo¬ 
graphical  sheets,  progress  in  p,  and  a  map  showing  the 
areas  of  drainage  and  the  several  basins  of  the  territory 
west  of  the  Mississippi.  This  edition  will  be  made  as 
large  as  the  funds  of  the  Survey  will  admit,  but  is  not 
expected  to  meet  the  constantly  increasing  deuiaud  for 
trustworthy  maps  of  this  section  of  the  country.  It  is 
intended  to  have  one  topographical  aQd  one  geological 
atlas. 

The  barometric  profiles  gathered  by  the  observers 
over  the  numerous  routes  of  travel  followed  by  the  sur¬ 
veying  parties  are  numerous.  The  limited  working 
force  of  the  office  does  not  admit  of  their  preparation 
for  publication  at  present. 

LOSSES  BY  DEATH— THE  MURDER  OP  LORING. 

Considering  the  fact  that  the  several  expeditions  num¬ 
bering  each  year  from  125  toS200  men.  have  traversed 
these  remote  aud  inhospitable  regions,  where  want  of 
water,  heat,  danger  from  hostile  Indians,  etc.,  render 
the  tenure  of  life  often  precarious,  it  may  he  considered 
remarkable  that  only  six  deaths  have  occurred,  three  of 
which  were  caused  by  the  murderous  hand  of  the 


Apache.  In  1871,  in  the  well-remembered  stage  mas¬ 
sacre  near  Hickenburg,  three  members  of  the  expedition 
of  that  year  sold  their  lives  dearly.  One  of  them  was 
young  Loring,  a  writer  of  rare  ability  and  p-omise  ; 
another,  Mr.  Hamel  I,  chief  topographer  to  the  expedi¬ 
tion  ;  the  third,  Mr.  Severn,  a  prominent  member 
of  the  boat  expedition  of  that  year— all  serious  losses  ro 
the  Survey.  During  this  year  two  guides  were  lost  in 
the  Death  Valley  region,  and  it  is  supposed  that  they 
perished,  no  information  to  the  contrary  having  as  yet 
been  received  ;  at  the  time  of  their  loss  strenuous  effort 
was  made  to  discover  them,  but  without  avail.  Iu  1872,  in 
Paria  Creek,  Utah,  one  gentleman  was  drowned.  Dur¬ 
ing  the  past  season  Mr.  William  W.  Maryatt,  a  most 
prominent  astronomical  observer,  died  at  Bozeman, 
Montana.  Other  accidents  inevitable  in  a  life  of  so 
much  toll,  privation,  and  adveuture,  have  occurred,  but 
no  others  were  very  serious. 

DETAILS  OF  ORGANIZATION. 

To  secure  an  economical  and  yet  thorough  prosecution 
of  the  work  intrusted  to  his  charge,  it  is  proposed  by 
Lieut.  Wlmeler  that  the  unit  of  force  iu  any  given  area 
shall  consist  of  three  field  parties,  with  at  least  one  offi¬ 
cer  iu  executive  charge,  one  to  be  known  as  the  triaugu- 
latiou  party,  the  others  as  parties  for  collecting  topo¬ 
graphical,  meteorological,  geological  and  other  data. 
These  parties  will  carry  on  their  operations  in  lines 
nearly  parallel  and  malic  a  thorough  trigonometric  con¬ 
nection  over  the  entire  district  surveyed. 

For  the  mam  astronomical  work  there  will  be  three 
distinct  parties  ;  oue  to  occupy  the  central  and  connect¬ 
ing  station  at  Ogden,  Utah,  to  be  in  charge  of  an  engi¬ 
neer  officer;  a  second  to  occupy  points  accessible  by 
railroad  communication  within  the  area  west  of  the  100th 
meridian,  aud  a  third  lightly  equipped  for  duty  away 
from  the  railroad  connections,  yet  at  points  where; the 
telegraph  has  penetrated.  The  parties  so  organized 

would  consist  of 

One  officer,  iu  charge. 

Officers  in  charge  of  parties  and  as  assistants. 

Three  civilian  astronomical  assistants. 

Six  civilian  topographical  assistants  (including  meteorological, observa¬ 
tion). 

Four  civilian  geological  assistants. 

One  naturalist  and  three  assistants. 

One  photographer. 

The  following  officers  and  civilian  assistants  have  been 
connected  with  tin-  Survey: 

Lieut.  Geo.  M.  Wheeler,  Corps  of  Engineers,  in  charge. 

Lieut.  R.  L.  Hoxie,  Corps  of  Engineers. 

Lieut.  Win.  L.  Marshall,,  Corps  of  Engineers. 

Lieut.  8.  E.  Tillman,  Corps  of  Engineers. 

Lieift,  Andrew  H.  Russell,  3d  U.  ,3.  Cavalry. 

A.  A.  Surgeon  H.  C.  Yarrow,  U.  8.  A.,  naturalist. 

A.  A.  Surgeon  J.  T.  Rothrocir.  U.  S.  A.,  botanist. 

A.  A.  Surgeon  C.  G.  Newoerry,  U.  S.  A. 

Hospital  Steward  T.  V.  Brown.  U.'S.  A.,  meteorological  observer, 

Civilian  Assistant  John  H.  Clark,  astronomer. 

Civilian  Assistant  Dr.  F.  Kampf,  astronomer. 

Civilian  Assistant  T  H.  Salford,  astronomer. 

Civilian  Assistant  Win.  W.  Marvatt,  astronomer. 

Civilian  Assistant  Louis  Kell,  triangulation  aud  chief  topographer. 

Civilian  Assistant  Gilbert  Thompson,  topographer. 

Civilian  Assistant  John  J.  Young,  topographer. 

Civilian  Assistant  Max  Schmidt,  topographer. 

Civilian  Assistant  E.  J.  Sommer,  topographer. 

Civilian  Assistant  R.  J  Ainsworth,  assistant  topographer. 

Civilian  Assistant  J.  E.  Wevss,  topographical  draughtsman. 

Civilian  Assistant  Charles  Herman,  topographical  draughtsman. 

Civilian  Assistant  A.  A.  Aguirre,  topographical  draughtsman. 

Civilian  Assistant!.  C.  Lang. topographical  draughtsman. 

Civilian  Assistant  G.  K.  Gilbert,  geologist. 

Civilian  Assistant  Prof.  J.  J.  Stevenson,  geologist. 

Civilian  Assistant  E.  E.  Howell,  geologist. 

Civilian  Assistant  Dr.  Oscar  Loew,  mineralogist  and  analytical  chemist. 

Civilian  Assistant  H  V.  Henshaw,  collector  (ornithology). 

Civilian  Assistant  John  Wolfe,  collector  (botany). 

Civilian  Assistant  George  M.  Keasby,  collector  (paleontology). 

Civilian  Assistant  T.  H.  O’Sullivan!  photographer. 

Civilian  Assistant  C.  D.  Gernsy,  meteorological  assistant. 

Civilian  Assistant  F.  M.  L"e,  meteorological  assistant. 

Civilian  Assistant  Bernard  Gilpin  meteorological  assistant. 

Civilian  Assistant  Francis  Kott,  disbursing  clerk  and  assistant  topo¬ 
grapher. 

Civilian  Assistant  Geo.  M.  Lockwood,  property  and  purchasing  clerk. 
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Amon"  those  who  have  assisted  in  elaborating  the  re¬ 
sults  of  the  Survey,  especially  the  natural  history,  may 
be  mentioned  the  following  students  of  science: 

Prof.  S.  F.  Baird,  Prof.  O.  C.  Marsh.  Prof.  E.  D.  Cone,  Prof.  H.  Allen, 
Prof.  G.  W.  Trvon,  jr.,  Prof.  A.  E.  Veirill,  Prof.  T.  P.  James,  Prof.  S. 
T.  Olney,  Dr.  G.  A.  Vasey,  Mr.  W.  H.  Edwards.  Pi  of.  Cyrus  Thomas, 
Mr.  R.  H.  Stretch,  Mr.  Theo.  L.  Mead,  Biron  Osten-SacReu,  Prof.  E.  T. 
Cresson,  Prof.  P.  S.  Uhler,  Dr.  E.  Coues,  Prof.  VVm.  Holden,  Dr.  J.  J. 
Woodward,  Dr.  Geo.  Otis,  Mr.  W.  G.  Binney,  Prof.  Q.  A  Allen,  Prof. 
Asa  Gray.  Mr.  H.  Ulke,  Mr.  J.  S.  Milner,  Mr.  G.  Brown  Goode, 
Prcf.  H.  A.  Hagen,  Mr.  J.  H  Emerton,  and  many  others. 


THE  EFFECTS  OF  ALCOHOL. 


AN  ADDRESS  BY  WM.  A.  HAMMOND,  M.  D. 

INAUGURAL  ADDRESS  ON  ASSUMING  THE  PRESIDENCY 
OF  THE  NEW-YORK  NEUROLOGICAL  SOCIETY- 
DELIVERED  MONDAY,  MAY  4 — TnE  EFFECTS  OF 
ALCOHOL  ON  THE  NERVOUS  SYSTEM,  ILLUS¬ 
TRATED  BY  EXPERIMENTS  ON  MEN  AND  ANIMALS. 

The  New-York  Neurological  Society  met  on 
May  4,  at  the  College  of  Physicians  and  Sur¬ 
geons.  A  large  number  of  prominent  physicians  were 
present,  among  whom  were  Prof.  L.  A.  Sayre,  Prof. 
Willard  Parker,  Drs.  Lente,  J.  C.  Peters,  D. 
B.  St.  John  Roosa,  Meredith  Clymer,  Murray, 
and  others.  The  occasion  was  the  delivery  of  the 
inaugural  address  on  the  “  Effects  of  Alcohol,”  by 
Prof.  William  A.  Hammond,  as  President  of  the 
Society.  Ho  was  frequently  interrupted  by  applause, 
especially  when  displaying  the  delicate  test  for 
alcohol  in  the  liquor  distilled  from  the  brain,  spinal 
cord,  and  nerves  of  a  labbit  which  had  been  fed  on 
alcohol  for  several  days  and  then  killed.  The 
following  foreign  physicians  were  elected  honorary 
members  of  the  Society  :  Drs.  John  W.  Ogle,  B.  W. 
Richardson,  G.  Fielding  Blandford,  J.  Hughliugs 
Jackson,  F.  E.  Anstie,  J.  Russell  Reynolds,  Henry 
Maudsley,  and  H.  Charlton  Bastiau  of  London  ;  Drs. 
T.  Clifford  Allhut  and  J.  Crichton  Brown  of  Leeds, 
Eng.;  Drs.  Labbadie  Lagrave,  A.  Bri6re  de  Boismont, 
J.  Baillarger,  and  G.  B.  Duclienne  (de  Boulogne)  of 
Paris;  Drs.  Albert  Eulenherg  and  C.  Westphal  of 
Berlin,  and  Dr.  Thomas  Laycock  of  Edinburgh.  A 
short  discussion  followed  Dr.  Hammond/s  address. 


THE  ADDRESS. 

Gentlemen  :  In  returning  thanks  for  the 
honor  you  have  conferred  upon  me,  in  eleciing  me  to  the 
presidency  of  the  New-York  Neurological  Society.  I  must 
congratulate  you  on  the  auspicious  awakening  into  life 
which  the  Society  has  exhibited.  With  a  rojl  of  mem¬ 
bers  which  in  numbers  and  eminence  would  he  worthy 
of  any  society  in  the  country,  it  enters  vipon  the  self- 
appointed  task  of  studying  the  science  of  medicine  in 
all  its  relations  to  the  nervous  system. 

INCREASING  LIABILITY  TO  NERVOUS  DISEASES. 

It  there  is  any  high  er  scientific  labor  than  this  for  a 
physician  to  perform  I  do  not  know  what  it  is,  and  its 
importance  augments  daily  with  the  advance  of  civiliza¬ 
tion  and  refinement,  those  great  factors  which  do  not 
stop  at  promoting  man’s  intellectual  and  nhysical 
development.  but  which,  as  if  every  good 
thing  must  have  its  attendant  evil,  reuder 
him  more  liable  to  a  class  of  diseases 
before  which  all  others  are  of  secondary  rank.  The 
thought  which  the  statesman  or  the  scientist  elaborates 
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from  his  brain,  and  which  may  bo  of  momentous  weight 
in  the  affairs  of  mankind,  often  leaves  him  who  gave  it 
birth  with  weakened  or  perverted  mind,  or  the  prey  of 
some  painful  affection  which  of  Itself  makes  life  a  bur¬ 
den.  The  youth  who,  by  ambition  or  the  constant  spur¬ 
ring  of  his  teachers,  is  induced  to  make  inordinate  men¬ 
tal  efforts  to  attain  distinction,  breaks  down  mentally 
and  physically  in  the  attempt,  or  else  gains  his  object 
at  a  cost  to  his  nervous  system  which  is  a  dear  price  for 
any  possible  eminence  he  may  thereafter  reach.  Not 
long  ago  I  cut  from  a  daily  newspaper  an  advertisement 
of  a  school  near  this  city,  in  which  it  was  set  forth  as 
the  sole  inducement  to  parents  to  send  their  sons  to  the 
institution  in  question  that  at  it  “boys  were  waked  up 
and  set  agoing.”  I  thought  then,  and  I  often  think  now. 
of  the  anguish  in  store  for  some  of  the  “  dull  boys” 
whom  the  teacher,  doubtless  with  the  best  intentions, 
may  “  set  agoing.”  The  nervous  irritability,  the  head¬ 
aches,  the  sleeplessness,  the  confusion  of  ideas,  the  en¬ 
feebled  body,  tbo  premature  old  age,  the  early  deatli — 
not,  perhaps,  before  the  intervention  of  some  organic 
disease  of  the  brain  or  other  part  of  the  nervous  organ¬ 
ization— which  a  forcing  svstem  is  apt  to  produce,  are 
but  a  poor  return  for  the  doubtful  honor  of  being 
“  waked  up  and  set  agoing” — to  say  nothing  of  the 
lamentable  failures  attendant  upon  the  process. 

I  might  go  cn  and  invite  your  attention  to  many  other 
ways  in  whicli  civilization  affects  for  good  and  for  evil 
those  organs  which  in  their  full  development  place  man 
at  the  head  of  all  created  beings,  but  I  am  induced  by 
the  preeminent  importance  of  the  subjeet,  to  limit  this 
address  to  the  effects  of  alcohol  upon  the  nervous  sys 
tem.  I  think  I  was  one  of  the  first  to  study  the  influence 
of  alcohol  upon  man,  from  the  standpoint  op  careful  and 
exact  experiment.  In  the  year  1850  I  Instituted  a  series 
of  investigations  on  myself  which  yielded  definite  re¬ 
sults,  and  which  placed  in  a  very  clear  light  the  evils 
and  benefits  of  the  powerful  agent  under  consideration. 
These  related  to  the  general  influence  of  alcohol,  and  it 
may  be  well  as  a  preliminary  to  the  special  subject  of 
inquiry  to  consider,  somewhat  in  detail,  the  subjeet  of 
that  study,  and  of  the  researches  of  others  who  have 
pursued  a  similar  lino  of  research.  _  In  so  doing  I  shall 
draw  largely  from  a  former  publication,  not  now  readily 
accessible. 

THE  USE  OF  ALCOHOLIC  BEVERAGES. 

The  propriety  of  the  use  of  alcoholic  liquors  as  bever¬ 
ages,  the  lecturer  said,  has  been  a  subject  of  discus¬ 
sion  for  many  years  past,  and  is  at  the  present  time  en¬ 
gaging  a  great  deal  of  attention.  Few,  however,  who 
have  participated  in  it  have  considered  this  matter 
in  its  true  light,  and  this  is  especially  true  of  the 
advocates  of  total  prohibition  who  have  generally  in¬ 
dulged  in  iuvection  instead  of  argument,  and  whose 
facts  are  based  mainly  upon  the  immoderate  use  of 
the  agents  in  question.  No  one  can  deny  that  alco¬ 
holic  liquors,  when  imbibed  in  excessive  amount,  are 
not  only  injurious  to  the  individual  who  takes  them, 
but  are  also  in  the  highest  degree  ruinous  to  society. 
We  can  even  go  further  and  admit  that  there  are  cer¬ 
tain  alcoholic  compounds — such  as  the  distilled  liquors, 
brandy,  whisky,  rum,  &c. — which,  when  taken  habit¬ 
ually  even  in  moderation  by  healthy  persons,  exert 
a  more  or  less  injurious  effect,  varying  according  to  tbe 
quantity  Imbibed  and  the  constitution  and  temperament 
of  tbe  individual.  It  is  also  undoubtedly  true  that  even 
fermented  liquors— ale,  wine,  porter,  &o.— when  used  in 
excess,  lead  to  results  iu  many  cases  which  are  decidedly 
abnormal  in  character.  And  it  is  not  to  be  questioned 
that  the  habits  and  mode  of  life  of  a  great  many  persona 
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are  such  that  not  only  is  no  stimulant  of  an  alcoholic 
character  requisite,  hut  any  such  stimulant  e yen  when 
taken  in  very  small  quantity  acts  in  a  manner  prejudi¬ 
cial  to  the  well-being  of  the  organism. 

But  it  is  illogical  to  argue  from  the  excessive  use  of 
spirituous  liquors  by  all  persons,  to  the  moderate  use  of 
some  persons,  and  I  shall  endeavor  to  point  out  in  what 
the  difference  consists,  for  that  alcoholic  liquors  are  not 
only  beneficial  to,  hut  are  actually  required  by  certain 
classes  of  individuals,  is  not,  I  •funk,  a  matter  for  doubt. 

The  experiments  of  Dr.  Percy  have  been  often 
brought  forward  as  proving  something  m  regard  to 
alcohol  which  was  not  true  of  any  other  substance. 
This  observer  Injected  strong  alcohol  into  the  stomachs 
of  dogs.  The  quantity  ranged  from  two  to  six  ounces. 
Death  followed,  and  upon  examining  the  blood 
and  brain  for  alcohol,  it  was  always  found.  The 
presence  of  alcohol  in  the  blood  and  brain,  to 
those  who  look  superficially  or  iguorantly  at 
the  matter  has  rather  a  horrible  aspect  ;  but 
when  we  know  that  there  is  no  substance  capable 
of  being  absorbed  by  the  stomach  and  intestines  which 
cannot  also  by  proper  means  be  detected  in  the  blood 
and  viscera,  the  subject  loses  much  of  its  striking  char¬ 
acter.  Dr.  Percy  used  alcohol  of  85°  specific  gravity, 
which  represents  a  mixture  containing  about  80  per 
cent  of  absolute  alcohol.  As  the  strongest  brandy  con¬ 
tains  but  about  54  per  cent  of  alcohol,  the  concentrated 
character  of  the  liquor  used  by  Dr.  Percy  is  at  once  seen. 
In  one  ease  six  ounces  were  injected  into  the  stomach  of 
a  dog — a  quantity  amply  sufficient  to  cause  death  in  an 
adult  man.  The  amount  of  essential  oil  present  in 
onioDS  is  far  less  in  proportion  than  the  quantity  of  al¬ 
cohol  contained  in  the  mildest  wines,  and  yet  we  cannot 
eat  one  onion  without  this  oil  passing  into  the  blood  and 
impregnating  the  air  exhaled  in  respiration  with  its 
peculiar  odor.  Doubtless  the  brain  of  a  person  who  had 
dined  heartily  on  onions  would  exhale  the  character¬ 
istic  odor  of  the  vegetable. 

EFFECT  OF  DOSES  OF  ALCOHOL. 

Many  other  physiologists  have  detected  alcohol  in  the 
blood  and  viscera  of  animals  after  its  injection  into  the 
stomach.  I  have  several  times  performed  experiments 
with  reference  to  this  point,  and  have  never  failed  to 
recognize  the  presence  of  alcohol  in  the  blood,  brain,  the 
stomach,  expired  air,  and  urine  or  dogs  to  which  t  had 
administered  strong  alcohol.  But  with  liquors  contain¬ 
ing  from  8  to  15  per  cent  of  alcohol,  such  as  the  German, 
French,  and  Spanish  wines,  I  have  never  been  able  to 
find  it  in  the  solids,  though  detecting  it  easily  in  the 
products  of  respiration.  It  is  not  to  bo  doubted  there¬ 
fore  that  alcohol,  like  other  substances,  is  absorbed  into 
the  blood  and  exerts  its  influence  on  the  system  through 
the  medium  of  this  fluid.  Pure  alcohol  is  a  violent  poison. 
In  the  dose  of  less  than  one  ounce  I  have  seen  it  cause 
death  in  a  medium-sized  dog,  and  many  cases  are  on 
record  of  fatal  effects  being  immediately  produced  in 
the  human  subject  al  ter  comparatively  small  quantities 
had  been  swallowed.  When  diluted  its  effects  are  not  so 
rapidly  manifested,  and  from  this  form  when  taken  in 
sufficient  qualities  the  condition  known  as  intoxicatiou 
is  produced.  Previous  to  this  point  being  reached  the 
nervous  and  circulating  system  becomes  excited,  the 
mental  faculties  are  more  active,  the  heart  beats  fuller 
ana  more  rapidly,  the  face  becomes  flushed,  and  the 
senses  are  rendered  more  acute  in  their  operation.  If 
now  the  further  ingestion  is  stopped,  the  organism  soon 
returns  to  its  former  condition  without  any  feeling  of 
depression  being  experienced  ;  but  if  the  potations  are 
continued,  the  complete  command  of  the  faculties  is  lost 


and  a  condition  of  temporary  insanity  is  produced.  If 
further  quantities  be  imbibed  a  state  of  prostration, 
marked  by  coma  and  a  complete  abolition  of  the  power 
of  sensation  and  motion  follows.  Such  is  a  brief  outline 
of  the  obvious  symptoms  which  ensue  upon  the  use  of 
alcoholic  liquors  in  considerable  quantities.  When  taken 
in  amounts  less  than  are  sufficient  to  induce  any  marked 
effect  upou  the  circulatory  and  nervous  systems,  there 
is,  nevertheless,  an  influence  which  is  felt  by  the  indi¬ 
vidual,  and  which  is  mildly  excitatory  of  the  physical 
and  intellectual  faculties.  But  there  are  other  results 
which  follow  the  use  of  alcohollic  liquors  which  are  not 
obvious  to  ordinary  examination,  and  which,  except  in 
a  general  way,  are  not  perceived  by  the  subject  himself. 

We  know  that  a  certain  amount  of  tissue  is  decomposed 
with  every  functional  action  of  the  organ  to  which  it 
belongs.  Just  as  steam  results  from  the  combustion 
of  fuel,  so  thought  results  from  the  combustion  of  gray 
nerve  tissue,  motion  from  the  combustion  of  muscle,  and 
the  force  to  secrete  bile,  from  the  combustion  of  the  sub¬ 
stance  of  the  liver.  We  know  very  well  that  if  fresh 
fuel  is  not  supplied  to  the  engine  from  time  to  time 
steam  ceases  to  be  formed,  and  the  machine  set  in  mo¬ 
tion  by  it  no  longer  works.  The  like  is  true  of  the  body, 
and  were  it  not  for  the  formative  processes  which  are 
continually  going  on  whereby  new  material  derived 
from  the  force  is  deposited  to  take  the  place  of  that 
which  is  consumed,  death  would  very  soon  result.  It 
must  be  distinctly  understood,  however,  that  ordinary 
food  does  not  directly  furnish  any  force  inherent  in  the 
body,  but  that  it  must  first  be  converted  into  flesh  and 
brain  and  heart,  etc.,  from  the  destruction  of  which 
organs  the  force  peculiar  to  each  is  evolved.  The  pro¬ 
cess  by  which  food  is  converted  into  tissue  is  called  pro¬ 
gressive  metamorphosis,  aud  that  by  which  the  tissue  of 
organs  is  converted  into  force  is  called  regressive  meta¬ 
morphosis. 

USE  OF  ALCOHOL  IN  DELAYING  THE  DESTRUCTION  OF 
TISSUE. 

Now  it  is  often  advisable  to  diminish  the  destruction 
of  tissue  without,  at  the  same  time  lessening  the  force 
which  would  otherwise  be  derived  from  its  full  continu¬ 
ance,  or  it  may  be  necessary  to  obtain  a  great  amount 
of  force  from  an  individual  iu  a  limited  period.  lu  alco¬ 
hol  we  have  an  agent  which,  when  judiciously  used,  en¬ 
ables  us  to  accomplish  both  these  ends,  together  with 
others  scarcely  less  Important,  which  will  be  alluded  to 
more  at  length  hereafter.  The  action  of  alcohol,  in  lim¬ 
iting  the  destructive  metamorphosis  of  tissue,  will  be 
best  illustrated  hv  an  example.  Let  us  suppose  that  a 
workman  laboring  twelve  hours  a  day  upon  a  diet  con¬ 
sisting  of  10  ounces  of  meat  and  16  of  bread,  finds  that  he 
loses  weight  at  the  rate  of  one  ounce  a  day.  Now  m 
order  to  preserve  his  health  and  perhaps  even  his  life, 
he  must  feither  take  more  food  or  he  must 
lessen  the  waste  of  his  tissues.  Meat  and 
bread  are  expensive,  aud  he  fiuds  it 
difficult  to  obtain  them ;  or,  what  is  not  at  all  improba¬ 
ble,  the  quantity  that  he  eats  is  as  much  as  he  has  any 
appetite  for  or  can  digest.  The  alternative  presented  to 
him  is  to  work  less.  If  he  is  his  own  master  this  would 
be  an  excellent  way  of  getting  rid  of  the  difficulty.  He 
would  shorten  the  period  of  his  labor  to  ten  hours,  aud 
theu,  instead  of  losing  weight,  he  would  hold  his  own, 
or  perhaps  gain  an  ounce  a  dav.  But  it  may  be  thatthis 
alternative  is  not  open  to  him — he  must  work  12  hours  a 
day.  In  this  condition  of  affairs  he  takes  a  mug  of  porter 
or  a  glass  of  wine,  or,  what  would  be  worse,  a  dram  of 
whisky,  after  his  midday  meal.  He  finds  that  he  Is 
pleasantly  exhilarated,  his  vigor  is  increased,  and 
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he  labors  on  to  the  close  of  Ms  task  contentedly; 
and  ■when  it  is  concluded  he  is  more  cheerful 
and  less  fatigued  than  he  has  been  before,  -when  his 
day’s  work  was  ended.  He  returns  to  his  home,  and  on 
weighing  himself  finds  that  he  has  lost  but  half  an  ounce. 
He  repeats  his  experiment  the  next  day;  like  results 
follow,'  and  when  he  weighs  himself  he  finds 
that  he  has  lost  nothing.  The  inference,  there¬ 
fore,  is  that  the  beverage  he  has  imbibed 
has  retarded  the  destruction  of  his  tissues,  and 
has  itself  aided  in  supplying  the  material  for  the  devel¬ 
opment  of  the  force  he  has  expended  in  his  labor.  Now, 
it  may  be  supposed  that  this  is  altogether  a  fancy  pic¬ 
ture  based  only  upon  assumption,  like  too  many  others 
which  encumber  science.  In  science,  however,  we  be¬ 
lieve  nothing  which  is  not  demonstrated,  and  even  then 
we  do  so  provisionally,  with  the  full  understand¬ 
ing  that  if  to-morrow  new  facts  are  brought 
forward  which  appear  to  be  inconsistent  with  those  upon 
which  a  favorite  theory  rests,  and  which  are  of  greater 
weight,  the  hypothesis  shall  be  abandoned  without  hesi¬ 
tation.  Let  us  see,  therefore,  what  evidence  we  have 
to  support  the  view  that  alcohol  retards  the  destruc¬ 
tion  of  the  tissues  and  supplies  material  for  the  genera¬ 
tion  of  force.  One  of  the  products  of  tissue  metamor¬ 
phosis  is  carbonic  acid.  Many  years  ago  Dr.  Prout  ascer¬ 
tained  that  after  the  use  of  alcohol  the  amount  of  car¬ 
bonic  acid  excreted  by  the  lungs  was  considerably  re¬ 
duced.  Wilkin  the  last  few  years  other  investigators 
have  arrived  at  similar  conclusions,  after  extending 
their  inquiries  to  the  other  excretions  of  the  system. 

DR.  HAMMOND  EXPERIMENTS  ON  HIMSELF. 

Desirous  of  ascertaining  the  facts  for  myself,  I  insti¬ 
tuted  a  series  of  experiments  calculated  to  determine 
the  real  value  of  alcohol  as  an  aliment,  or  a  substitute 
for  aliment.  Perceiving  the  difficulties  attendant  on 
such  investigations  when  conducted  on  other  persons,  I 
performed  these  experiments  on  myself.  They  consisted 
of  three  series : 

First:  The  influence  of  alcohol  when  the  food  was  just 
sufficient  for  the  wants  of  the  organism. 

Second :  When  it  was  not  sufficient. 

Third:  When  it  was  mote  than  sufficient. 

Four  drachms  of  alcohol  diluted  with  an  equal  quan¬ 
tity  of  water  were  taken  at  each  meal.  Not  being  an 
habitual  drinker  of  alcoholic  liquors  in  any  form,  the 
experiments  were  not  open  to  t  ne  objection  that  they 
were  performed  upon  a  person  hardened  to  the  use  of 
intoxicating  beverages. 

During  the  first  scries,  when  the  food  was  of  such  a 
character  and  quantity  as  to  maintain  the  weight  of  the 
body  at  its  normal  standard,  I  found,  as  the  result  of  ex¬ 
periments  continued  for  live  days,  during  which  time  60 
drachms  of  alcohol  had  been  taken,  that  the  weight  of 
my  body  had  increased  226.40  IS  to  226.86  ib,  a  difference 
of  .45  B.  In  the  same  period  the  amount  of  carbonic  acid 
and  aqueous  vapor  exhaled  from  the  lungs,  had  under¬ 
gone  diminution,  as  had  likewise  the  quantity  of 
other  excretions. 

While  these  experiments  lasted,  my  general  health  was 
somewhat  disturbed,  my  pulse  was  increased  to  an  aver¬ 
age  of  90  per  minute,  and  was  fuller  and  stronger  than 
usual,  and  there  was  an  indisposition  to  exertion  of  any 
kind.  There  was  also  headache  and  a  sensation  of  in¬ 
creased  heat  of  the  skin.  Later  experiments,  however, 
show  that  alcohol  does  not  actually  increase  the  heat  of 
the  body ;  so  that  the  sensation  of  heat  present  after  its 
use  is  one  of  those  abnormal  manifestations  of  nerve 
action  met  with  in  several  other  conditions  of  the 
system. 


The  inference  to  be  drawn  from  these  experiments 
certainly  is  that  where  the  system  is  supplied  with  an 
abundance  of  food,  and  where  there  are  no  special  cir¬ 
cumstances  existing  which  render  the  use  of  alcohol 
advisable,  its  employment  as  a  beverage  is  not  to  be 
commended.  But  there  are  two  facts  which  cannot  be 
set  aside,  and  these  are  that  the  body  gained  in  weight 
and  that  the  excretions  were  diminished.  These  phe¬ 
nomena  were  doubtless  owing  to  the  following  cause. 
First:  The  retardation  of  the  decay  of  the  tissues.  Sec¬ 
ond:  The  diminution  in  the  consumption  of  the  fat  of 
the  body.  And  Third  :  The  increase  in  the  assimilative 
powers  of  the  system  by  which  the  food  was  more  com- 
jiletely  appropriated  and  applied  to  the  formation  of 
tissue.  The  quasi  morbid  results  which  followed  are  just 
such  as  would  have  ensued  upou  the  use  of  an  excessive 
amount  of  food  or  the  omission  of  physical  exercise 
when  the  body  has  become  habituated  to  its  use.  If  I 
had  increased  the  amount  of  exercise  taken  there  is  no 
doubt  there  would  not  have  been  the  undue  excitement 
of  the  circulatory  and  nervous  systems  that  was  mani¬ 
fested. 

The  truth  of  these  propositions  is  demonstrated  by 
the  second  series  of  investigations,  during  which  the 
food  ingested  was  such  as  I  had  previously  ascertained 
involved  an  average  decrease  in  the  weight  of  the  body  of 
.28  of  a  pound  daily.  Under  the  use  of  the  alcohol  not 
only  was  this  loss  overcome,  but  there  was  an  average 
increase  of  .03  of  a  pound  daily.  The  effects  upon  the 
exertions  were  similar  to  those  which  ensued  in  the 
course  ot  the  experiments  of  the  first  series. 

But,  unlike  the  first  series,  no  abnormal  results  were 
produced  in  the  general  working  of  the  organism.  Di¬ 
gestion  was  well  performed,  the  mind  was  clear  and 
active,  and  there  was  no  excitement  of  the  circulating 
or  nervous  apparatus ;  in  fact,  all  the  organs  of  the 
body  appeared  to  act  with  energy  and  efficiency.  It  is 
in  similar  cases,  therefore,  tnat  the  proper  use  of  alco¬ 
hol  is  to  be  commended;  that  is,  when  the  quantity  or 
food  is  not  such  as  to  admit  of  the  due  performance  of 
such  physical  or  mental  labor  as  may  be  necessary,  or 
(what  amounts  to  the  same  thing)  when  the  digestion 
or  assimilative  functions  are  not  so  efficiently  per¬ 
formed  as  to  causo  the  digestion  and  appropriation  of  a 
sufficient  quantity  of  the  food  ingested  to  meet  the  re¬ 
quirements  of  the  system. 

In  the  third  sot  of  experiments,  in  which  more  food 
was  taken  than  was  necessary,  the  ill  effects  of  the  alco¬ 
hol  were  well  marked.  Headache  was  constantly  pres¬ 
ent,  the  sleep  was  disturbed,  the  pulse  was  increased  in 
frequency  and  force,  and  there  was  a  general  feeling  of 
malaise.  I  am  sure  that  had  the  experiments  of  this 
series  been  continued  I  should  have  been  made  seriousiy 
ill.  Notwithstanding  all  these  abnormal  phenomena, 
the  body  continued  to  increase  in  weight  above  the  ratio 
which  existed  before  the  alcohol  was  taken,  and  the 
excretions  were  diminished  in  quantity.  After  such  re¬ 
sults  are  we  not  justified  in  regarding  alcohol  as  food? 
If  it  is  not  food,  what  is  it  1  We  have  seen  that  it  takes 
the  place  of  food,  and  that  the  weight  of  the  body  in¬ 
creases  under  its  use.  Any  substance  which  produces 
the  effects  which  we  have  seen  to  attend  on  the  use  of 
alcohol  is  essentially  food,  even  though  it  is  not  demon¬ 
strable  at  present  that  it  undergoes  conversion  into  tis¬ 
sue.  If  alcohol  is  not  entitled  to  this  rank,  many  sub¬ 
stances  which  are  now  universally  placed  in  the  cate¬ 
gory  of  aliments  must  be  degraded  from  their  positions. 
A  COMPARISON  BETWEEN  ALCOHOL  AND  ORDINARY 
FOOD. 

Alcohol  retards  Cho  destruction  of  the  tissues  By  this 
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destruction  force  is  generated,  muscles  contract, 
thoughts  are  developed,  organs  secrete  and  excrete. 
Food  supplies  the  material  for  new  tissue.  Now,  as  alco¬ 
hol  stops  the  full  tide  of  this  decay,  it  is  very  evident 
that  it  must  furnish  the  force  which  is  developed  under 
its  use.  How  it  doesthis  is  not  clear.  Butit.  is  not  clear 
how  a  piece  of  iron  deflects  a  magnetic  needle  when  held 
on  the  opposite  side  of  a  stone  wall  or  a  feather  bed. 
Both  circumstances  are  ultimate  facts,  which  for  the 
present  at  least  must  satisfy  us.  That  alcohol  enters  the 
food  and  permeates  all  the  tissues,  is  satisfactorily 
proven.  Lallemand,  Peron,  and  Iluroy  contend  that  it  is 
excreted  from  the  system  unaltered.  If  this  were 
true  of  all  the  alcohol  ingested,  its  action  would  ds 
limited  to  its  effects  upou  the  nervous  system,  produced 
by  actual  contact  with  the  nervous  tissues,  but  there  is  no 
more  reason  to  suppose  that  all  the  alcohol  taken  into  the 
system  is  thus  excreted  from  the  body  than  there  is  for 
supposing  that  all  the  carbon  taken  as  food  is  excreted 
from  skin  and  lungs  as  carbonic  acid.  It  is  not  at  all 
improbable  that  alcohol  itself  furnishes  the  force 
directly,  by  entering  into  combination  with  the  first  pro¬ 
ducts  of  tissue  decay,  whereby  they  are  again  assim¬ 
ilated  without  being  excreted  as  urea,  uric  acid,  &c. 
Many  of  these  bodies  are  highly  nitrogenous,  and  under 
certain  circumstances  might  yield  their  nitrogen  to  the 
construction  of  new  tissue.  Upon  this  hj’pothesis,  and 
upon  this  alone,  so  far  as  I  can  perceive,  can  be  recon¬ 
ciled  the  facts  that  an  increase  of  force  and  a  diminu¬ 
tion  of  the  products  of  the  decay  of  tissue  attend  upon 
the  ingestion  of  alcohol. 

With  these  imperfect  remarks  relative  to  the  general 
influence  of  alcohol  upon  the  body,  I  proceed  to  the  con¬ 
sideration  of  the  special  subject  of  inquiry,  the  effects 
upon  the  nervous  system.  The  general  action  of  a  large 
dose  is  shown  in  the  following  experiment. 

EXPERIMENTS  ON  DOGS. 

I  caused  a  dog  to  take  info  its  stomach  three  ounces 
of  strong  alcohol  diluted  with  a  corresponding  quantity 
of  water.  Immediately  on  receiving  it  the  animal 
retired  to  a  corner  of  the  room  and  lay  down.  At  the 
end  of  five  miDutes  I  endeavored  to  make  it  walk  about 
the  ap.  rt  nent,  but  it  did  so  with  evident  reluctance, 
though  up  to  this  time  the  gait  was  not  staggering.  1 
should  have  stated  that  I  detected  alcohol  in 
the  expired  air  in  forty-eight  seconds  after 
administering  the  liquid.  After  eight  minutes 
the  dog  walked  with  some  difficulty,  and  on  carefully 
examining  the  gait  I  found  that  the  posterior  extremi¬ 
ties  were  beginning  to  be  paralyzed.  This  paralysis 
gradually  increased,  the  gait  became  more  and  more 
staggering,  and  at  the  end  of  fourteen  minutes  the  ani¬ 
mal  could  no  longer  stand.  The  paralysis  had  now 
reached  the  anterior  extremities. 

Sensitiveness  was  still  present,  though  evidently 
lessened  in  acuteness,  loud  noises  were  perceived,  and 
the  eyes  Were  involuntarily  closed  when  the  motion  of 
striking  v  as  made  before  them.  The  respiration  was 
hurried,  end  the  action  of  tbe  heart  was  greatly  acceler¬ 
ated.  Tne  pupils  were  at  first  contracted,  but  became 
dilated  in  about  15  minutes,  and  remaiued  in  that  con¬ 
dition  throughout  the  experiment.  In  30  minutes  the 
animal  was  iu  a  state  of  profound  coma.  Sensibility 
even  of  the  cornea  was  abolished,  the  limbs  wewe  iu  a 
state  of  complete  resolution,  tbe  respiration  was  hurried, 
the  heart  beat  rapidly  but  feebly,  and  the  temperature 
had  fallen  from  101°,  wnich  it  was  before  tbe  ingestion  of 
the  alcohol,  to  9815°.  The  animal  remained  in  a  comatose 
state,  and  died  m  one  hour  and  twenty-two  minutes 
after  the  ingestion  of  the  alcohol. 


In  this  experiment  tbe  alchohol  was  administered  in 
such  a  largo  dose  that  the  period  of  excitation  which 
generally  follows  in  a  few  minutes  was  altogether  pre¬ 
vented.  In  the  following  experiment  the  quantity  was 
smaller,  and  the  sequence  of  phenomena  was  more 
regular. 

I  introduced  into  the  stomach  of  a  large  dog  an  ounce 
of  alcohol  diluted  as  before.  Nothing  occurred  worthy 
of  notice  during  the  first  few  minutes.  Then  the  heart 
was  accelerated,  as  was  also  the  respiration,  aDd  the 
pupils  became  contracted.  Sensibility  and  the  power  of 
motion  were  unaffected.  In  twelve  minutes  the  gait  of 
the  animal  became  uncertain,  the  limbs  were  lifted 
higher  than  was  natural,  and  the  body  swayed 
from  side  to  side,  and  occasionally  strong 
efforts  had  to  be  made  to  maintain  tbe  erect 
position.  The  pupils  were  stiil  contracted,  and 
sensibility  appeared  to  he  intact.  This  condition  lasted 
22  minutes,  and  then  the  pupils  began  to  dilate.  The 
posterior  extremities  were  so  far  weakened  as  to  render 
locomotion  impossible,  and  the  seusibility  of  tbe  pos¬ 
terior  parts  of  the  body  were  materially  impaired.  The 
respiration  was  very  irregular.  The  pulse  was  still 
rapid,  but  weaker  than  at  first.  In  a  little  less  than  an 
hour  the  animal  was  iu  a  state  of  light  coma,  which 
lasted  about  20  minutes.  Recovery  took  place  grad¬ 
ually,  the  phenomena  of  intoxication  disappearing  in  an 
inverse  order  to  their  supervention. 

Observation  of  the  symptoms  which  ensue  when  alco¬ 
hol  in  sufficient  quantities  is  given  animals  shows  that 
the  condition  of  intoxication  may,  as  Marvaud  proposes, 
be  divided  into  these  periods  or  stages  : 

1.  Period  of  Excitation — Uncertainty  in  the  move¬ 
ments,  acceleration  of  pulse  and  of  respiration,  contrac¬ 
tion  of  the  pupils. 

2.  Period  of  Perversion — Muscular  paralysis,  beginning 
iu  the  posterior  extremities,  irregularity  of  pulse  and  of 
respiration,  dilation  of  the  pupils. 

3.  Period  of  Collapse— Complete  paralysis  of  motion, 
amesthenia,  feebleness  of  the  pulse  and  of  respiration, 
stoppage  of  respiraiiou  and  of  the  heart’s  action,  death. 

Now,  I  was  desirous  of  knowing  how  much  of  this 
condition  was  due  to  the  presence  of  alcohol  in  the 
brain,  and  how  much  to  disturbance  in  the  quantity  of 
blood  normally  present  iu  this  organ.  Iu  other  words,  I 
wished  to  ascertain  whether  alcohol  increased  or 
diminished  the  amount  of  bleod  circulating  within  the 
cranium.  For  this  purpose  I  performed  the  following 
experiments : 

I  trephined  a  dog  and  screwed  a  cephalohalmometer 
into  the  opening  made  by  the  trephine  in  the  skull,  i 
then  administered  an  ounce  of  alcohol  diluted  as  in  the 
previous  experiments.  In  fifty  seconds  I  detected 
alcohol  in  the  expired  air ;  in  four  and  a  half  minutes  the 
respiration  was  accelerated,  the  action  of  the  heart  be¬ 
came  more  rapid  and  strong,  and  the  pupils  were  begin¬ 
ning  to  contract,  still  there  was  no  increase  in  the  intra¬ 
cranial  pressure,  and  I  therefore  knew  that  up  to  this 
time  the  amount  of  blood  on  the  brain  had  not  been  in¬ 
creased.  In  six  minutes  and  a  bait  the  dog’s  gait  was 
staggering,  and  though  his  movements  were  uncertain 
there  was  no  paralysis.  The  intra  cranial  pressure  was 
still  unaltered. 

The  fluid  remained  stationary  in  the  tube  of  the  in¬ 
strument  till  17  minutes  had  elapsed.  Then  it  began  to 
rise  slowly  and  with  this  increase  in  the  intra-cranial 
pressure,  paralysis  of  the  posterior  extremities  super¬ 
vened.  As  the  amount  of  blood  in  the  cranium  oecame 
greater  the  paralysis  extended,  the  pupils  dilated  and 
coma  ensued.  The  return  to  'ability  and  the  power 
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of  motion  was  attended  with  a  diminution  of  the  intra¬ 
cranial  pressure,  and  was  probably  directly  dependent 
thereon.  I  repeated  this  very  instructive  experiment 
twice  with  similar  results.  The  deductions  to  be  marie 
from  (hem  are  that  the  first  symptoms  which  result 
from  the  ingestion  of  alcohol  ar~  due  to  the  presence  of 
ohis  substance  in  the  brain,  while  the  later  phenomena 
are  in  part  at  least  the  results  of  cerebral  congestion. 

DISEASES  CONSEQUENT  ON  USING  ALCOHOL. 

The  lecturer  then  proceeded  to  show  the  sequence  of 
Symptoms  in  man  resulting-  from  taking  alcohol  into  the 
-ystem.  This  consideration  was  more  particularly  applied 
to  the  effects  upon  the  nervous  system,  showing  the  suc¬ 
cessive  symptoms  supervening  with  increasing  amount 
of  doses  and  describing  the  various  stages  from  transi¬ 
tory  excitement  to  complete  intoxication.  The  effects 
df  doses  of  alcohol  given  to  animals  were  noted  in  de¬ 
tail.  A  valuable  portion  of  the  address  was  a  discussion 
of  the  separate  conditions  of  delirium  tremens,  and  of 
the  diverse  methods  of  cure  indicated  by  such  difference; 
in  the  one  class  of  case  the  free  administration  of 
alcoholic  stimulants  being  necessary  to  save  the  patient, 
while  in  the  other  class  of  cases  such  stimulants  would 
only  aggravate  the  disease.  The  characteristics  of 
chronic  alcoholism  were  then  discussed,  and  the  various 
symptoms  considered.  The  causes  of  the  destructive 
effects  of  alcoholic  liquors  are  then  investigated  and  Dr. 
Hammond  thinks  it  probable  that  their  impurity  adds  to 
their  baneful  properties.  He  goes  on  to  say :  It  is  very 
certain,  however,  that  chronic  alcoholic  intoxication 
very  rarely,  if  ever,  ensues  on  the  moderate  use  of  the 
light  German  or  French  wines,  or  of  those  made  in  this 
country,  when  they  are  not  fortified  by  the  subsequent 
addition  of  spirit,  and  that  it  is  still  less  apt  to  ensue 
from  the  temperate  use  of  malt  liquors.  The  diseases  of 
the  nervous  system,  which,  in  addition  to  those  men¬ 
tioned,  the  excessive  use  of  alcohol  induces,  are  very 
numerous.  In  an  address  such  as  this,  the  most  that  I 
can  do  is  simply  to  enumerate  them.  When  I  say  that 
t  of  all  other  causes  is  most  prolific  in  exciting  de¬ 
rangements  of  the  brain,  the  spinal  cord,  and  the  nerves, 

I  make  a  statement  which  my  own  experience  shows  to 
be  correct.  I  have  already  spoken  of  the  remarkable 
affinity  which  alcohol  has  for  the  substance  of  which 
these  organs  are  composed.  Experiments  hitherto  have 
only  related  to  the  brain,  but  I  am  able  to  show  you  that 
the  spinal  cord  and  the  nerves  likewise  absorb  alcohol 
to  equally  great  extent. 

For  ten  days  I  fed  a  rabbit  largely  every  day  with 
bread  soaked  in  whisky.  In  the  course  of  that  time  the 
animal  received  nearly  a  pint  of  good  Bourbon  whisky, 
and  beyond  being  somewhat  stupefied,  it  did  not  ap¬ 
pear  to  be  seriously  inconvenienced.  At  the  end  of  ten 
days  the  animal  was  killed.  I  then  removed  the  spinal 
cord  and  all  the  large  nerves,  and  treated  them  sepa¬ 
rately  with  distilled  water  after  cutting  them  into  small 
pieces.  They  were  then  thrown  upon  a  filter  and 
strongly  pressed.  The  three  separate  portions  of  liquid 
extract  were  then  distilled  several  times,  and  finally 
treated  with  quicklime  and  again  distilled.  In  these, 
the  test  tubes,  I  have  the  products.  This  marked  A  is 
the  distillate  from  the  brain  ;  this  marked  B  is  from  the 
spinal  cord,  and  this  C,  which,  as  you  notice  is  scarcely 
more  than  a  drop,  is  from  the  nerves. 

ALCOHOL  IN  THE  SPINAL  CORD  AND  NERVES  EX¬ 
HIBITED. 

The  odor  is  of  itself  almost  sufficient  to  show  that 
each  consists  of  alcohol,  but  we  have  in  the  solution  of 
bichromate  of  potash  in  sulphuric  acid,  a  more  trust¬ 
worthy  test.  To  show  you  how  delicate  it  is,  I  take  a 
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test  tube  containing  a  little  of  the  test  and  pass  into  it  a 
current  of  air  slightly  impregnated  with  the  vapor  of 
alcohol.  As  you  perceive  the  characteristic  reaction, 
the  production  of  a  green  color  at  once  ensues. 

Now,  I  take  the  test  tube  marked  A  which  contains 
the  distillate  from  the  rabbit’s  brain  and  I  allow  a  drop 
or  two  of  the  test  liquid  to  mingle  with  it.  A  dark 
green  color  is  at  once  produced,  and  it  is  rendered  visi¬ 
ble  to  every  one  in  the  room  as  I  disturb  the  mixture 
with  a  little  distilled  water. 

Next,  I  take  the  tube  marked  B  which  contains  the 
liquid  derived  from  the  spinal  cord.  It  is  smaller  in 
quantity  than  that  from  the  brain,  because  the  cord  is 
much  smaller  than  the  brain.  I  pour  on  it  a  drop  of  tne 
test  liquid,  and  again  you  see  the  bright  emerald  green 
eoior  is  formed. 

Finally,  we  examine  the  distillate  from  ihe  nerves. 
The  quantity  here  is  extremely  small,  but  the  test  shows 
it  to  be  alcohol.  So  far  as  I  know  alcohol  has  never  been 
before  detected  in  the  spinal  cord  or  substance  of  the 
nerves  of  animals  which  had  been  fed  with  it.  Neither 
has  it  been  found  in  these  organs  in  man.  That  it  is 
there,  however,  in  alcoholics,  there  can  be  no  doubt. 

We  are  now  prepared  for  the  long  list  of  diseases  and 
disorders  of  the  nervous  system  produced  by  the  exces¬ 
sive  use  of  alcohol.  The  catalogue  is  made  up  from  my 
note-books,  and  is  based  on  cases  occurring  in  my  pri¬ 
vate  and  hospital  practice : 

OF  THE  BRAIX. 

Cerebral  congestion. 

Cerebral  hemorrhage  with  its  consequences,  apoplexy  and  paralysis. 

Meningeal  hemorrhage. 

Cerebral  thrombosis. 

Softening  of  the  brain. 

Aphasia. 

Acute  cerebral  meningitis. 

Chronic  cerebral  meningitis. 

Abscess  of  the  brain. 

Multiple  cerebral  sclerosis,  one  of  those  diseases  of  which  tremor  is  a 
characteristic  symptom. 

Every  variety  of  insanity,  includin/  general  paralysis. 

OF  THE  SPIXAL  CORD. 

Spinal  congestion. 

Antero  lateral  spinal  sclerosis. 

Posterio-spinai  sclerosis  (Locomntorataxia). 

CEREBRO-SPIXAL  DISEASES. 

Epilepsy. 

Chorea. 

Multiple  ce-ebro-spinal  sclerosis,  another  of  those  affections  character¬ 
ized  by  tremor. 

Athetosis,  a  remarkable  disease  which  I  was  the  first  to  describe,  and 
which  is  now  well  recognized  both  in  this  country  and  in  Europe.  The 
case  on  which  my  description  was  based  was  one  in  which  the  patient 
was  in  the  habit  of  drinking  sixty  glasses  of  gin  daily. 

OF  THE  XERVE3. 

Anaesthesia. 

Paralysis  agitans. 

Neor-iigia  in  all  situations. 

Neuritis. 

Neuro-sclerosis. 

It  will  be  noticed  that  sclerosis  or  hardening  is  a  con¬ 
dition  of  ail  parts  of  the  nervous  system  which  alcohol 
probably  of  ten  produces.  It  is  doubtless  the  result  of  the 
direct  action  of  alcohol  on  tbe  nervous  tissue. 

In  addition  to  being  the  exciting  cause  of  many  diseases 
of  tbe  nervous  system,  alcohol  probably  predisposes  to 
various  others  in  which  no  direct  relation  can  be  traced. 
Neither  does  its  action  stop  here,  for  the  descendants  of 
persons  addicted  to  tbe  excessive  use  of  alcohol  are  lia¬ 
ble  to  various  disorders  of  the  nervous  system. 

WHAT  CONSTITUTES  EXCESS. 

Doubtless  you  have  observed  that  my  remarks  relative 
to  the  evil  consequence  of  alcoholic  potations  have  been 
based  upon  the  excessive  use.  It  would  he  only  fair  for 
you  to  ask  me  what  constitutes  excess  ?  And  if  you  did, 
I  should  answer  that,  in  the  abstract,  I  do  not  know, 
any  more  than  I  know  bow  much  tea  or  coffee  any  one 
of  you  can  drink  with  comfort  or  advantage,  how  many 
1  cigars  you  can  smoke  without  passing  from  good  to  had 
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effects,  how  ranch  mustard  on  your  beef  agrees  with 
you,  and  how  much  disagrees,  or  how  much  butter  you 
can  eat  on  your  buckwheat  cakes.  In  fact  I  do  not 
know  that  you  can  use  any  of  these  things  without  in- 
iury.  For  to  some  persons  tea  and  coffee  and  tobacco 
and  mustard  are  poisonous.  Every  person  must, 
to  a  great  extent,  be  a  law  unto  him¬ 
self  in  the  matter  of  his  food.  No  one  can 
a  priori  tell  him  what  and  how  much  are  good  for  him. 
A  single  glass  of  wine  may  be  excess  for  some  indi¬ 
viduals,  while  to  othei's  it  fills  a  role  which  nothing  else 
cau  fill.  Tiiat  alcohol  even  in  large  quantities  is  beuefi- 
cial  to  some  persons,  is  a  point  in  regard  to  which  I  have 
no  doubt;  but  those  persons  are  not  in  a  normal  condi¬ 
tion,  and  when  they  are  restored  to  health  their  pota¬ 
tions  should  cease.  I  have  seen  many  a  weak,  hysterical 
woman  drink  a  pint  of  whisky  or  brandy  a  day  without 
experiencing  the  least  intoxicating  effects,  or  even  feel¬ 
ing  excited  by  it.  The  exhausted  tissue  has  seemed  to 
absorb  it  with  an  energy  as  though  it  were  its  oue 
thing  craved,  and  recovery  has  been  rapid  under  the  use 
when  all  other  means  have  failed.  I  have  seen  strong¬ 
men  struck  down  with  pneumonia  and  fever,  and  appa¬ 
rently  saved  from  the  grave  by  brandy  or  other  alco¬ 
holic  liquors.  I  have  prevented  epileptic  seizures  by  its 
moderate  use.  Neuralgic  attacks  are  often  cut  short  by 
it,  and  sometimes  entirely  prevented.  It  has  been  effi¬ 
cacious  in  catalepsy,  and  in  tetanus  it  is  one  of 
the  best  antidotes  to  the  bites  of  poisonous  serpents,  as 
I  have  repeatedly  witnessed:  in  the  convulsions  of 
children  from  teething  and  other  sources  of  reflex  irri¬ 
tation  it  is  invaluable;  in  the  spinal  irntauon  to  which 
women,  and  especially  American  women,  are  so  subject 
nothing  takes  its  place,  and  in  certain  forms  of  gastric 
dyspepsia  it  must  bo  given  if  we  wish  to  cure  out¬ 
patients. 

DANGER  OF  EXCITING  ALCOHOLIC  THIRST. 

You  know  all  this  as  well  as  I  do,  and  you  know 
that  I  have  by  no  means  mentioned  all  the 
diseases  in  which  so  far  as  our  knowledge  goes,  alcohol 
in  some  form  or  other  is  the  sheet-anchor  of  our 
hopes.  I  would  not  like  to  be  cut  off  entirely  from  the 
use  of  alcoholic  liquors  in  my  practice,  and  yet  I  often 
try  to  do  without  them,  for  I  am  fearful  of  exciting  a 
thirst  which  will  not  stop  at  my  bidding.  Still, 
when  they  are  clearly  indicated  I  give  them 
without  self-reproach,  feeling  that  I  have  done 
my  duty,  and  that  I  am  no  more  responsible 
for  the  consequences  of  any  after  abuse  than  I  should  be 
for  the  shipwreck  of  a  child  whom  I  had  in  good  faith, 
and  with  ihe  object  of  contributing  to  his  weltare,  sent 
on  a  voyage  to  Europe.  I  would  not  send  my  son  to 
Europe  to  be  educated  if  I  could  in  all  respects  educate 
him  equally  well  in  this  country;  neither  would  I  pre¬ 
scribe  alc  oholic  liquors  if  I  could  do  without  them.  I 
know  that  I  am  digressing  from  my  subject,  but  in  view 
of  the  great  importance  of  the  whole  matter,  I  ask  your 
indulgence  for  a  little  further  wandering. 

With  reference  to  the  moderate  use  of  alcoholic 
liquors,  it  must  be  remembered  ihat  we  are  not  living  in 
a  state  of  nature.  Wo  are  all  more  or  less  overworked; 
we  all  have  anxieties,  and  sorrows,  and  misfortunes, 
which  gradually  In  some  cases,  suddenly  in  others,  wevir 
away  our  mind  and  onr  bodies.  We  have  honors  to 
achieve,  learning  to  acquire,  and  perhaps  wealth  to  ob¬ 
tain.  Honors  and  learning  and  wealth  are  rarely  got 
honestly  without  hard  work,  and  hard  work  exhausts 
all  the  tissues  of  the  body,  and  especially  that  of  the 
nervous  system.  Now,  when  a  man  finds  that  the  wear 
and  tear  of  lii3  mind  und  body  aro  lessened  by  a  glass 


or  two  of  wine  at  his  dinner,  why  should  lie  not  take 
it?  The  answer  may  be, Because  he  sets  a  had  example 
to  his  neighbor.  But  he  does  not.  His  example  Is  a 
good  one,  for  lie  uses  in  moderation  aud  decorum  one 
of  things  which  experience  has  taught  him  are  beneficial 
to  him.  And  why  should  he  shorten  his  life  for  the  pur¬ 
pose  of  affording  an  example  to  a  man  wlio  probably 
would  not  heed  it,  aud  who,  if  he  did,  is  of  less  value  to 
society  ? 

None  of  us  defend  dram-drinking.  It  is  a  vile,  a  per¬ 
nicious  practice,  but  the  instinct  that  drives  men  aud 
even  women  to  it  is  human,  and  we  must  take  it  as  it 
exists,  just  as  we  are  obliged  to  recoguize  other  instincts 
fully  as  vile  and  pernicious.  The  inborn  craving  for 
stimulants  and  narcotics  is  one  which  no  human  power 
can  subdue.  It  is  one  which  all  civilized  societies  pos¬ 
sess.  Among  the  earliest  acts  of  any  people  emerging 
from  savagery  is  the  manufacturing  of  an  intoxicating 
compound  of  some  kind,  and  one  of  the  first  things  a 
colony  establishes  is  a  grog-shop.  It  was,  as  Dr.  Cham¬ 
bers  remarks,  “an  awful  outburst  of  nature”  when  out 
of  500, Out)  men  who  took  the  pledge  in  the  United  States 
350,000,  according  to  The  Band  of  Hope  Review,  “  broke 
it;”  aud  he  very  pertinently  asks,  “H  ive  the  same  pro¬ 
portion  ever  broken  vows  of  chastity  or  any  other 
solemn  obligations  ?” 

But  if  we  cannot  overcome  the  instinct  by  prohibitory 
laws,  we  can  regulate  it  and  keep  its  exercise  within 
bouuds.  My  own  opinion  is  that  the  best  way  to  do  this 
is  by  discriminating  legislation  in  favor  of  wines  and 
malt  beverages  and  against  spirituous  liquors.  I  would 
make  it  difficult  to  get  whisky  aud  at  the  same  time  easy 
to  procure  beer,  and  I  would  likewise  offer  every  encour¬ 
agement  to  the  growth  of  the  vine  aud  the  hop.  Expe¬ 
rience  has  showu  that  total  prohibition  while  failing  to 
a  great  extent  in  practice,  drives  men  and  women  to 
opium  and  Indian  hemp,  substances  still  more  destruct¬ 
ive  to  mind  and  body  than  alcohol. 

DIPSOMANIA  OR  METHOMANIA. 

Another  point  seems  to  require  notice.  There  is  a 
condition,  a  form  of  insanity  it  may  be,  known  a3  dip¬ 
somania,  or,  more  properly  nietlinmania.  It  is  described 
as  consisting  in  ail  irresistible  impulse  to  indulge  in 
alcoholic  liquors.  Doubtless  there  are  individuals  who, 
wJiile  recognizing  the  injury  which  excessive  indulgence 
iu  alcohol  iuflicts  upon  them,  are,  in  a  great  measure, 
powerless  to  control  their  morbid  appetite.  At  one 
time  they  might  easily  have  retrained,  but  frequent 
yielding,  and  perhaps  also  the  direct -action  of  alcohol 
on  the  brain,  have  so  weakened  their  volitional  power 
that  restraint  is  well-nigh  impossible.  Probably  many 
who  pass  for  ordinary  drnnkarks  are  iu  reality  metho- 
maniacs.  Indeed,  I  suppose  there  are  very  few  of  those 
who  are  habitually  jnore  or  less  intoxicated  who  in 
their  more  sober  moments  will  not  lament  their  inability 
to  abstain,  and  curse  the  feebleness  of  will  and  the 
strength  of  the  appetite  which  keep  them  drunkards.  For 
ail  such  the  lunatic  asylum  is  the  proper  place,  so  long 
as  tiiey  con-mit  no  outrage  on  the  persons  or  property  of 
others.  If  they  plunge  into  crime  punishment  should 
follow  wirh  as  much  certainty  as  for  sober  criminals. 
As  for  confiding  in  the  honor  of  such  persons  and  allow¬ 
ing  them  to  range  at  large  while  nominal  residents  of 
an  inebriate  asylum,  I  regard  it  as  the  uttermost  kind  of 
folly.  What  would  we  think  of  the  wisdom  and  pru¬ 
dence  of  a  superintendent  of  a  lunatic  asylum  who  would 
trust  to  the  honor  of  a  patient  who  had  previously  at¬ 
tempted  suicide,  and  allow  him  to  go  at  large  on  his 
pledge  not  to  kill  himself?  And  yet  this  is  essentially 
the  nature  of  the  discipline  at  inebriate  asylums.  I  have 
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never  seen  a  drunkard  cured  by  this  kind  of  restraint, 
and  I  hav  ■  seen  many  who  have  told  me  how  readily, 
while  patients  in  such  institutions,  they  found  liquor 
enough  to  keep  up  the  desire  for  more. 

Gentlemen  of  the  Neurological  Society,  I  am  afraid  I 
have  greatly  trespassed  on  your  patience,  and  yet  I 
have  very  incompletely  fulfilled  the  task  I  set  for  my¬ 
self.  To  consider  the  subject  of  this  address  with  even 
moderate,  fullness  of  detail  would  require  more  time 
than  £  h  ve  to  give  and  much  mere  than  I  would  ven¬ 
ture  to  ask  of  you.  Many  of  you  are,  T  am  sure,  much 
more  cap  ible  of  doing  it  justice  than  myself,  ami  I  leave 
it  in  your  hands,  confident  that  it  will  be  elaborated 
with  a  completeness  worthy  of  its  importance. 

As  to  the  influence  of  alcohol  over  other  parts  of  the 
body,  and  many  of  its  more  important  relations  to  the 
system  at  large,  I  have  not  even  alluded,  as  they  did  not 
come  within  the  scope  of  the  limits  I  have  adopted. 

There  is  much  for  us  to  do  in  the  department  of  neuro¬ 
logical  medicine,  co  which  from  time  to  time  your  atten¬ 
tion  will  be  invited.  There  is  not  one  among  us  who 
cannot  contribute  an  idea  of  value  to  the'  rest.  I  ask 
you  therefore  to  show  your  loyalty  to  the  Society'  and 
your  devotion  to  the  cause  of  scientific  medicine  by 
freely  interchanging  such  suggestions  as  may  occur  to 
you  in  the  daily  exercise  of  your  profession.  Remember 
that  facts  should  come  before  theories,  and  that  though 
au  hypothesis  may  suggest  a  practice,  hypothesis  by 
itself  is  the  dreamiest  of  scientific  rubbish.  With  your 
aid  and  forbearance  I  hope  to  discharge  to  vour  satis¬ 
faction  the  duties  of  the  honorable  office  to  which  I  am 
called  by  your  partiality. 


THE  DISCUSSION. 

REMARKS  OF  DR.  WILLARD  PARKER. 

Dr.  Willard  Parker,  who  was  present  during 
the  delivery  of  the  essay,  was  invited  by  Dr.  Hammond 
to  give  his  views  upon  the  subject  discussed,  and  re¬ 
sponded  as  follows : 

I  should  not  be  willing  to  take  up  much  of  the  time 
of  the  Society,  and  should  simply  say  I  am  very 
happv  of  this  opportunity  of  being  present.  I  have 
heard  your  address  with  very  great  pleasure,  and 
in  most  poiuts  I  should  agree  with  you,  though  in 
some  points  I  should  differ.  There  is  one  point  I  am  ex¬ 
tremely  glad  to  see  brought  up  before  this  Association. 
I  do  not  propose  to  speak  evil  of  this  mat¬ 
ter  of  temperance.  There  are  many  men  of 
many  minds,  and  many  women,  too.  We  will 
simply  let  them  have  thtdr  way.  The  temperance 
movement  of  the  last  half  century  has  undoubtedly 
accomplished  a  great  deal.  Its  purpose  has  been  to  ac¬ 
complish  it  simply  upon  the  basis  of  moral  suasion,  and 
then  they  have  intended  to  influence  legislation  to  a 
certain  extent.  I  say  nothing  about  that,  either  as 
opposing  it  or  advocating  it.  There  is  no  subject  before 
the  public  mind  to-day  so  important  as  that 
of  the  use  of  alcohol,  not  only  in  our  own  country,  but 
in  all  countries.  In  the  northern  regions  we  find  more 
of  the  stronger  distilled  liquors  used  than  in  the  low 
latitudes.  There  of  course  they  are  using  their  light 
wines,  unless  vou  come  to  Germany,  where  they  are 
drinking  beer.  The  starting  point  appears  to  he,  first, 
What  is  alcohol  !  I  fully  concur  with  you  as  to  its  being 
a  poison.  Others  have  experimented  upon  the  subject 
besides  yourself,  and  all  seem  to  have  arrived  at  the 
Bame  conclusion. 

But  because  it  Is  a  poison  gives  no  one  a  license  to 
say  that  it  may  not  he  used  with  the  opposite  effect  at 


proper  times.  It  is  onp  of  the  most  valuable  medf 
cincs  we  have,  but  as  to  the  advantage  or  disadvantage 
of  every  coiner  shop  here  or  in  Brooklyn  practicing  in 
this  matter  and  dealing  out  this  liquor,  that  is  another 
question,  and  we  shall  leave  that  for  the  present.  The 
important  point  here  is  the  scientific  aspect,  and  on  that 
is  the  stand  our  professional  brethren  should  take. 

The  question  we  have  to  decide  is.  first,  “  What  is  al¬ 
cohol!”  and  then  the  great  question,  in  the  second 
place,  which  you,  Sir,  have  handled  so  ably,  is  “What 
does  it  do  to  you  or  to  me  ?”  The  point  is  as  to  alcohol 
—its  use,  and  what  it  does  to  the  individual.  Iam  not 
prepared  to  agree  entirely  with  the  proposition 
you  advocate  so  strongly,  that  alcohol  pro¬ 
duces  force.  I  do  not  understand  it  so, 
and  I  understood  you  to  say  you  did  not  account 
for  it,  but  simply  assumed  it  does  it.  It  may  do  it  and  it 
may  not.  I  am  not  ready  to  assent  to  that  proposition; 
Iain  not  prepared  to  say  I  shall  not  assent.  My  views 
have  greatly  changed  of  late  years  in  regard  to  this  mat¬ 
ter.  When  I  first  took  up  this  subject.  If  a  patient 
came  under  my  charge  pretty  well  worn  down  by  drink, 
I  knew  I  had  an  exceedingly  bad  subject  to  manage. 
One  of  our  first  questions  is,  what  kind  of  a  constitution 
does  the  individual  bring  to  us,  and  we  recognize,  if  he 
is  a  toper,  that  he  is  a  bad  subject. 

I  have  followed  on  and  followed  on,  and  I  have 
reached  a  point  like  this.  I  don’t  see  how  we  can  make 
food  out  of  it ;  but  what  place  can  we  give  it  in  the 
dietetic  department  ?  My  feeling  is  that  no  individual 
system  in  health  is  benefited  by  the  introduction  of  al¬ 
cohol,  but  it  is  not  always  easy  to  decide  what  is  health 
precisely.  But  when  there  is  feebleness  in  the  system, 
from  age  or  sickness,  aud  fc  oil  is  to  he  taken  into  the 
stomach,  the  stomach  requires  power  to  convert  it  into 
the  proper  condition  to  become  proper,  nourishing 
blood,  I  have  conceived  that,  in  a  person  taking 
that  substance  into  the  stomach,  by  the  use  of  a  certain 
quantity  of  alcohol,  in  the  shape  of  wine,  or  beer,  or 
braudy,  the  food  will,  with  the  presence  of  the 
brandy,  have  a  perfect  assimilation.  In  that  way  it  is 
entitled  to  a  position.  I  have  a  chimney  in  my  house, 
for  example,  which  does  not  draw  very  well.  That  re¬ 
sembles  the  old  man.  I  put  in  a  little  kindling  wood,  in 
addition  to  the  other  fuel,  and  by  that  I  get  a  good  fire 
and  am  extremely  comfortable.  I  don’t  know  about  it  ex¬ 
actly,  but  I  learu  from  the  experiments  of  these  gentle¬ 
men  that  when  alcohol  is  introduced  iuto  the  stomach 
it  arrests  the  process  of  digestion.  About  the  nitro¬ 
genous  substances  I  am  in  doubt,  but  I  fancy  it  does  not 
do  a  great  deal  with  the  starchy  substances.  In  per¬ 
sons  who  eat  a  great  deal  of  meat  and  drink  alcohol,  it 
arrests  the  process,  and  after  a  time  the  stomach  will 
evacuate  itself,  and  the  pieces  of  meat  come  up  hard¬ 
ened.  When  the  alcohol  is  taken  into  the  stomach  before 
the  food  is  taken  in,  it  acts  upon  the  pepsin  and  hardens 
that.  Some  French  physicians  say  it  passes  through 
without  being  changed,  like  an  atom  which  gets  into  the 
eye;  when  it  is  removed  it  is  unchanged,  and  lhe  eye 
quickly  recovers.  Then  other  persons  are  very 
strongly  of  the  opinion,  and  I  think  Dr.  Duprey  proves, 
that  only  a  limited  quantity  of  it  passes  away,  that  a 
portion  is  retained  in  the  stomach.  What  becomes  of 
that  portion!  That  is  not  yet  settled  in  my  mind.  I 
want  to  see  this  subject  carried  forward  in  this 
Society,  and  if  possible  to  assign  to  alcohol  its  true, 
legitimate,  effective  position  in  the  materia  medica  in 
the  world.  It  has  been  proved  by  workers  in  all  kinds  of 
employments  as  well  as  by  those  who  were  traveling  in 
high  latitudes,  that  their  health  failed,  so  that  svea 


52 


Tribune  Extras — Lecture  and  Letter  Series. 


the  insurance  companies  have  been  looking  to  it.  There 
Is  a  fearful  cutting  short  of  life  anti  usefulness  by  the 
habitual  use  of  alcoholic  drinks.  I  mean  wine 
and  the  whole  list.  If  there  is  any  differ¬ 
ence  between  wine  and  rum.  there  is  an 
article  in  each  which  produces  the  effect.  The  other  in¬ 
gredients  are  like  the  clothing  we  have  on;  it  may  be 
Winter  or  Summer  clothing.  When  you  come  to  the 
matter  of  beverages,  I  suppose,  as  about  80  parts  of  the 
body  are  water,  water  is  the  only  beverage  on  earth 
that  repairs  the  system.  You  take  the  milk  that 
we  get  from  the  mother’s  breast.  It  is  only  water 
we  have,  though  there  is  also  sugar  and  c.isein.  I  am 
sxceedinglv  anxious  to  see  this  go  on.  I  will  talk  with 
you  some  other  time  about  the  cure  of  inebriates,  for  I 
Son’t  agree  with  you  there.  We  want  a  military  man¬ 
agement  of  these  fellows,  as  we  have  at  West  Point. 
They  are  to  be  re-educated,  and  moved  at  the  tap  of  the 
drum. 

Dr.  Hammond— If  you  can  treat  them  as  soldiers  and 
lunatics,  I  think  you  can  cure  them.  I  don’t  say  that 
chronic  alcoholism  is  absolutely  incurable.  I  say  the 
present  inebriate  asylums  will  not  cure  thorn.  That  is, 
according  to  my  experience. 

Dr.  Parker — The  inebriate  asylums  havo  been  very 
great  instructors.  I  find  there  are  three  classes  of 
inebriates.  One  class  is  made  up  of  respectable  gentle¬ 
men— young  men  or  the  heads  of  families,  who  have 
yielded  to  a  social  feeling,  and  by  that  have  got  to  a  cer¬ 
tain  point  where  they  cannot  live  without  liquor.  Their 
will  power  is  gone.  There  is  another  class  where  the  de¬ 
sire  is  inherited,  and  who  have  their  fits  once  a  month,  or 
once  a  year.  In  all  creation,  no  human  power  can  re¬ 
strain  them.  I  have  known  it  to  come  on  from 
the  individual’s  going  into  an  apothecary-shop 
and  picking  up  a  cologne-bottle  and  smelling  it.  Then 
we  have  a  third  class,  many  of  them  raised  in  our 
cities,  the  children  of  those  who  have  suddenly  come 
to  wealth,  children  who  have  no  true  education; 
who  feel  that  having  money  they  must  get  the  worth  of 
it.  The  only  thing  that  can  be  done  for  them  is  to  have 
a  place  for  incurables,  and  place  them  there  in  order  to 
protect  their  families  and  friends. 

REMARKS  OF  DR.  J.  C.  PETERS. 

Dr.  J.  C.  Peters — I  have  but  few  remarks  to  make.  I 
have  paid  but  little  attention  to  the  subject  of  late  ;  but 
80  years  ago — in  1844 — I  made  many  post  mortems  on  the 
cadaver  of  drunkards,  and  in  many  of  those  cases  I  was 
surprised  to  find  the  small  amount  of  injury  done  to  the 
stomach  where  alcohol  had  not  been  used 
in  large  quantities;  but  when  taken  to  excess  the  ap¬ 
pearance  was  certainly  as  great  as  that  referred  to 
by  Dr.  Lente  as  being  hemorrhagic.  The  amount 
of  hemorrhage  found  in  the  mucus  membrane 
of  the  stomach,  bowels  and  bladder,  is  certainly 
extensive,  and  the  injury  was  very  grear. 
I  regard  the  effect  of  alcohol  in  larger  quantities 
upon  the  stomach  as  very  little  short  of  a  corrosive 
poison.  The  shock  is  almost  equal  to  that  of  a  surgical 
shock,  and  is  very  much  like  it.  It  occurs 
in  the  course  of  a  very  few  hours;  and  I  pre¬ 
sume  that  shock  falls  upon  the  great  solar  plexus, 
although  I  presume  the  injury  to  the  mucous  membrane 
of  the  stomach  itself  is  very  great.  We  can  find  a  smal 
quantity  of  alcohol  in  the  peritoneum  ;  we  will  not  find 
it  lower  down  in  the  bowels,  as  it  is  absorbed  very 
rapidly. 

Experiments,  Mr.  President,  similar  to  those  which 
you  have  performed,  in  which  alcohol  has  been  detected 
in  the  brain,  are  numerous.  Chrietison  and  others  have 


extracted  a  quantity  of  alcohol  sufficient  to  be 
burned,  as  we  burn  it  usually  in  a  lamp.  I 
might  say  a  few  words  upon  the  point  which 
you  have  especially  noticed  in  connection  with  your 
account  of  my  experiments,  namely,  the  great  firmness 
of  thebrain  of  one  who  has  usedalcohol  toexcess.  It  was 
a  fact  which  struck  me  very  forcibly.  We  know  that 
alcohol  will  coagulate  albumen.  The  brain  substance  is 
composed  in  a  great  degree  of  albuminous  substances, 
and  it  is  the  great  affinity  of  alcohol  for  the  albumen 
which,  I  presume,  is  the  grand  reason  why  the  brain  is 
so  often  found  in  this  hardened  condition.  We 
know  also  that  alcohol  is  a  stimulant; 
that  it  stimulates  the  stomach  and  improves  digestion. 
It  will  increase  the  quantity  of  the  gastric  juice  which  is 
thrown  out,  and  this  operation  of  the  stimulant  will 
help  many  a  weak  stomach  to  digest  food  which  would 
otherwise  lie  in  an  undigested  mass.  Alcohol  in  excess 
causes  the  pepsin  to  be  precipitated,  and  digestion  is 
stopped.  I  have  been  exceedingly  cautious  in  advising 
alcohol  for  any  sick  person,  especially  in  the  case  of 
women — nervous,  hysterical  women — because  I  am  so 
fearful  of  establishing  a  habit  of  using  it;  but 
when  I  do  prescribe  it,  it  is  for  the  pur¬ 
pose  of  food.  I  never  allow  alcohol  to  be  taken 
on  an  empty  stomach  under  any  circumstances. 
I  prescribe  it  in  fixed  quantities,  as  I  would  arsenic, 
and  when  its  work  is  finished  I  order  it  stopped,  as  I  do 
any  other  medicine  after  it  has  accomplished  the  object 
for  which  it  was  intended  to  be  administered.  I  was 
also,  at  the  time  I  speak  of,  30  years  ago, 
struck  with  the  infrequency  of  tubercular 
diseases  in  drunken  persons,  and  those  who  died 
from  an  excessive  use  of  alcohol.  The  system  of  giving 
alcohol  in  this  disease  has  gradually  worked  its  way 
into  the  profession  until  whiskies  and  spirits  of  all  va¬ 
rieties  is  almost  an  established  treatment  in  diseases  of 
a  tubercular  character. 

Dr.  Alonzo  Calkins  thought  that  in  making  these  ex¬ 
periments  with  alcohol  an  excessive  quantity  had  been 
used,  as  much  often  as  two  ounces  of  pure  alcohol.  The 
result  would  be  expected  to  be  different  if  one  half- 
ounce  were  used.  It  is  analogous  to  taking  an  immod¬ 
erate  quantity  of  food  in  the  stomach;  a  portion 
is  absorbed,  while  the  greater  part  passes  off  indiges¬ 
tion,  and  only  a  part  of  it  is  appropriated.  So  it  might 
be  with  alcohol;  a  small  part  of  alcohol  might  be  appro 
priated,  but  the  greater  part  would  pass  away. 

REMARKS  OF  DR.  MEREDITH  CLYMF.R. 

Dr.  Meredith  Clyrner,  who  was  present  by  invitation, 
said:  Dr.  Parker  put  this  question,  “What  becomes 
of  the  portion  of  the  alcohol  retained  in  the  system  1” 
in  view  of  recent  experiments  showing  that  a  portion 
of  the  alcohol  taken  into  the  system  passes  out,  and  a 
portion  remains  in.  Now,  that  question  is  connected 
with  the  question  of  food.  This  is  an  interesting  subject 
to  us  all.  Dr.  Hammond  stated  that  he  could  not 
explain  it.  and  it  seems  to  me  that  these  experiments 
are  decidedly  in  opposition  to  the  conclusion 
that  alcohol  is  food.  If  it  were  food  it  would  be  assim¬ 
ilated;  and  yet  we  find  by  these  novel  and  admirable 
experiments  which  Dr.  Hammond  has  shown  us,  that 
after  a  certain  time  it  is  retained  in  the  nervous  tissues. 
I  only  wish  these  experiments  had  gone  further, 
and  that  he  had  submitted  to  the  same  tests 
the  other  organisms  of  the  body— the  stomach,  liver, 
&c.— and  1  am  quite  confident  he  would  have 
found  the  same  results— that  they  would  have 
appeared  in  those  tissues  just  the  same  as 
in  the  brain.  The  experiments  are  of  great 
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value  particularly  in  regard  to  these  hemorrhages— one 
of  the  most  common  of  post-mortem  results.  What  have 
these  observations  of  osteology  shown:  that  the  por¬ 
tion  of  alcohol  retained  in  the  system  acts  directly  upon 
the  nerve  tissues,  and  upon  what  tissues?  First, 
upon  ttie  cellular  tissue ;  then  adventitious  tissue 
is  gradually  substituted  for  the  healthy  tissue.  We  find 
this  takes  place  in  the  stomach,  the  liver,  and  the  brain, 
and  that  probably  accounts  for  the  hardening  process. 
The  first  post  mortems  which  I  made  were  in  1843. 
Some  were  men  who  had  died  from  chronic  alcoholism. 
In  several  cases  the  odor  of  alcohol  was  very  strongly 
perceived  on  the  removal  of  the  cerebral  membrane,  and 
its  presence  in  one  if  not  in  two  cases  was  shown  posi¬ 
tively  by  chemical  tests.  The  change  in  tissue  takes  place 
by  the  direct  poisoning  of  this  tissue.  Then  comes  the 
effect  ot  mechanical  pressure,  as  well  as  the  vital  action 
of  this  poisoning  upon  the  essential  tissue  of  these 
organs.  That  is  a  granular  fatty  degenera¬ 
tion.  We  have  therefore  a  twofold  result 
or  tatty  degeneration,  in  the  first  place,  and  secondly, 
not  only  a  hardening  but  a  substitution  of  tissue.  It 
has  been  shown  that  there  is  an  inflammation 
upon  the  surface  of  the  brain  and  surround¬ 
ing  the  membrane,  as  in  the  ordinary  cases 
of  general  paralysis.  We  have  known  of  this  fatty  de¬ 
generation,  but  it  was  not  until  recently  that  we  knew 
that  this  extended  to  the  nervous  centers. 

Remarks  were  also  made  by  F.  D.  Lewis,  M.  D.,  of 
Cold  Springs,  N.  Y.,  and  Dr.  Roberts  Bartalow  of  Cin¬ 
cinnati. 


l'HB  TRANSIT  OF  VENUS. 


PREPARATIONS  FOR  OBSERVATION  BY  DIF¬ 
FERENT  NATIONS. 

A  BRIEF  ACCOUNT  OF  WHAT  OTHEB  NATIONS  AKE 
DOING — ORGANIZATION  OF  THE  UNITED  STATES 
COMMISSION  FOR  TIIE  WORK— DETAILS  OF  THE 
ARRANGEMENTS  FOR  THE  EXPEDITIONS. 

[FROM  AN  OCCASIONAL  CORRESPONDENT  OF  THE  TRIBUNE.] 

Washington,  May  7. — A  review  of  the  prep¬ 
arations  which  different  nations  are  making,  including 
our  own,  for  observing  the  coming  transit  of  Venus, 
will  be  found  somewhat  gratifying  to  our  national 
vanity.  England  has  selected  five  stations  to 
which  she  will  send  parties.  She  lias  now  the 
ship  Challenger  inspecting  islands  in  advantageous  lo¬ 
cations  in  the  South  Indian  Ocean.  There  will  probably 
be  two  stations  in  the  Sandwich  Islands,  one  of  which 
will  be  at  Woahoo,  for  the  purpose  of  observing  acceler¬ 
ated  ingress  (that  is,  for  taking  observations  at  a  station 
which,  from  its  geographical  position,  wili  he  among  the 
first  where  the  approach  of  the  planet  to  the  sun’s  disk 
is  visible),  and  two  others  at  Kerguelen  and  Rod- 
riguoz  Islands,  for  retarded  ingress  (that  is, 
for  observations  from  a  station  among  the 
last  from  which  the  approach  can  he  perceived) ; 
another  at  Auckland  for  accelerated  egress,  and  a  filth 
at  Alexandria  tor  retarded  egress  (those  stations  beiDg 
among  the  first  and  last  where  the  departure  of  the 
planet  from  the  sun  can  he  observed);  the  two  parties 
at  the  Sandwich  Islands  being  considered  as  occupying 
one  station. 

The  estimates  submitted  by  the  Astronomer  Royal 
were  for  the  Woahoo  detachment,  312,500;  for  Rodriguez 
and  Kerguelen’s,  310,000  each  ;  Auckland,  35,000,  aud 
Alexandria,  $3,760;  making  a  total  of  $41,250.  A  grant  of 
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352,500  was  made  in  May,  1869.  Troughton  and  Simms 
make  the  instruments,  and  Dent  the  clocks  for  all  the 
parties.  The  Cambridge  Observatory  lent  two,  and  Mr. 
De  la  Rue  one,  of  the  telescopes  to  be  used.  Oue  of  the 
equatorials  was  the  one  formerly  used  by  Admiral 
Smythe. 

ENGLISH  METHODS  AND  INSTRUMENTS. 

The  buildings  for  the  Instruments  are  substantial 
structures,  stout  wooden  framework  covered  with 
weather  boarding,  and  roofed  with  zinc  and  roofing  felt 
Each  instrument  has  a  separate  building,  those  for  the 
transit  instruments  being  10  feet  square,  with  walls  six 
feet  high.  The  alt-azimuth  huts  are  nine  feet  hexagonal, 
with  a  hexagonal  dome  on  circular  frames,  with  six 
rollers,  to  permit  their  being  turned  with  the  open¬ 
ing  in  the  roof  to  any  part  of  the  heavens. 
The  buildings  are  made  portable  by  being  constructed 
in  sections,  which  are  connected  together  by  bolts  and 
nuts.  For  the  transit  instruments  massive  Portland 
stone  piers  will  be  provided,  with  foundation  slabs.  For 
the  alt-azimuth,  stone  pier  caps  only  will  be  sent  out, 
leaving  the  piers  to  be  provided  on  the  spot.  The 
sources  of  their  personnel  are  the  officers  of  the  Royal 
Artillery,  the  students  of  the  Naval  College,  and  some 
nrivate  individuals  who  are  now  undergoing  a  prelimi¬ 
nary  drill  at  Greenwich.  Photographic  observations 
will  be  made  at  Peshawar  in  Northern  India,  aud  Lord 
Liudsa.v  has  equipped  a  party  at  his  own  expense  to 
observe  the  transit  from  the  Island  of  Mauritius. 

There  was  a  belief  current  among  astronomers 
that  photography  could  not  be  used  where  the  photo¬ 
graphs  were  afterward  to  be  subjected  to  such  rigorous 
measurements  as  are  necessary  to  give  us  a  more  accu¬ 
rate  value  of  the  solar  parallax  than  we  now  possess; 
or  in  the  words  of  our  own  Mr.  Rutherfurd,  “  The  photo¬ 
graph  of  the  sun  will  have  a  greater  or  less  diameter  by 
many  seconds  of  arc,  according  to  the  energy  of 
the  rays  which  have  produced  the  image;  and 
this  discrepancy  may  be  produced  by  a  change 
iu  the  aperture,  in  the  length  of  the  time  of  exposure, 
iu  the  transparency  of  the  atmosphere,  in  the  hour  of 
the  day,  or  in  the  sensibility  of  the  chemicals.”  Accord¬ 
ingly,  the  position  of  Venus  on  the  sun’s  disk  must  uot 
he  measured  from  tbe  limb  of  tbe  sun,  but  from  its 
center;  and  it  is  now  found  that  the  probable  error  of 
measuring  the  position  of  Venus,  as  given  by  Prof. 
Hall,  will  he  about  twelve-hundredths  of  a  single  second 
of  arc,  which  ts  about  the  one-fourteen-hundredch  of  the 
whole  diameter  of  the  sun,  which  is  certainly  within  tlie 
probable  error  of  an  observation,  by  the  eye,  of  a  contact. 

As  soon  as  it  became  evident  that  photography  would 
be  an  important  auxiliary.  England  ordered  of  Mr.  Dall- 
meyer  five  photo-heliographs,  built  under  the  direction 
of  Mr.  De  la  Rue,  whose  object-glasses,  four  inches  in 
diameter,  give  an  image  of  the  sun  about  half  an  inch, 
which  is  afterward  enlarged  to  four  inches  in  diameter. 
The  whole  apparatus,  unlike  the  American  photographic 
apparatus,  is  moved  by  clock-work,  aud  mounted  in  the 
usual  equatorial  style  ;  and  for  the  purpose  of  defraying 
the  expenses  of  the  photographic  apparatus  325,000  addi¬ 
tional  has  been  appropriated. 

RUSSIAN,  FRENCH,  AND  GERMAN  PREPARATIONS. 

Russia  will  occupy  twenty-seven  stations,  stretching 
across  her  Siberian  possessions,  about  100  miles  apart, 
from  Kamschatka  and  from  the  Black  Sea.  The,  equip¬ 
ments  of  the  individual  parties  will  not  be  as  complete 
as  either  the  English  or  American,  and  it  13  the  design 
to  determine  the  geographical  position  of  the  stations 
by  the  geographical  survey,  which  will  use  a  line  of 
telegraph  through  Siberia  to  Nicolaevsk,  to  determine 
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the  longitudes.  An  appropriation  of  $52,500  has  been 
made  to  defray  expenses. 

The  French  Commission  before  the  Franco-Prussiau 
war  recommended  to  the  Bureau  des  Longitudes  the 
occupation  of  St.  Paul's  Island.  New-Arasferdam,  Yoko¬ 
hama,  Tahiti,  Noumea,  Mascate,  and  Suez.  Since  the 
close  of  the  war  the  subject  has  again  been  taiten  up, 
the  French  Academy  has  applied  to  the  Government 
for  aid,  and  under  the  head  of  “Public  Instruction” 
a  provisional  appropriation  of  $20,000  has  been  made 
to  be  expended  under  the  direction  of  a  commission 
whose  head  is  Alphonse  Martin.  Lately  this  appropria¬ 
tion  has  been  increased  by  one-half. 

Germany  has  decided  to  furnish  four  parties  for  helio- 
metric  observations — one  in  Japan  or  Chiua,  and  the 
others  probably  at  Mauritius,  Kerguelen’s,  ana  Auckland 
Islands. 

Other  countries  have  made  preparations  on  smaller 
scales,  even  New-South  Wales  granting  $5,000,  and,  under 
the  direction  of  Mr.  Bussell,  establishing  three  parties  • 
at  Sydney,  Eden,  and  the  third  in  the  Blue  Mountains, 
about  50  miles  west  from  Sydney.  Most  of  the  European 
nations  sending  parties  to  comparatively  unknown  re¬ 
gions  have  attached  a  naturalist,  and  the  expeditions  in 
this  way  will  contribute  to  the  natural  sciences  as  well 
as  to  astronomy.  It  would  have  been  desirable  to  hav  e 
had  a  naturalist  attached  to  the  United  States  parties 
had  the  funds  of  the  commission  having  the  matter  in 
charge  justified  the  necessary  outlay. 

AMERICAN  PREPARATIONS. 

In  1871  tho  United  States  Congress  appointed  a  Com¬ 
mission  to  expend  such  appropriations  as  might  be  made 
for  the  observations  of  the  transit  of  Venus.  It  consisted 
of  the  following  members:  Bear-Admiral  B.  F.  Sands, 
Superintendent  U.  S.  Naval  Observatory  ;  Prof.  Joseph 
Henry,  President  National  Academy  of  Sciences  :  Prof. 
Benjamin  Peirce,  Superintendent  U.  S.  Coast  Survey  ; 
Prof.  Simon  Newcomb,  and  Prof.  Wm.  Harkness,  U.  S. 
Naval  Observatory.  The  Commission  selected  Admiral 
Sands  fur  chairman,  and  it  is  to  his  warm 
sympathy  with  the  cause  of  astronomical  science,  and  to 
his  executive  energy  in  properly  bringing  the  matter- 
before  our  Government,  that  the  thanks  of  American 
scientists  are  due:  for  with  inadequate  provision  for  de¬ 
fraying  the  large  outlay  necessary,  we  might  have  given 
reason  for  the  doubt  of  Do  Tocqueville  which  Prof.  Tyn¬ 
dall  quoted  to  us :  “The  future  will  prove  whether  the 
passion  for  profound  knowledge,  so  rare  and  so  faith¬ 
ful,  can  be  born  and  developed  so  readily  in  demo¬ 
cratic  societies  as  in  aristocracies.  As  for  me,  I  can 
hardly  believe  it.”  The  ietter  of  Admiral  Sands, 
March  5,  1872,  asking  for  S150.000  to  he  expended  in  three 
annual  installments  of  $50,000  each,  received  the  indorse¬ 
ment  of  the  Secretary  of  the  Navy, and  the  appropriations 
asked  were  granted  by  Congress.  It  was  resolved  to 
employ  both  photography  and  eye-observations  of  con¬ 
tact,  and  after  discussion  as  to  the  various  photo¬ 
graphic  methods  proposed,  it  was  decided  to  form 
the  image  of  the  sun  on  the  sensitized 
plate  by  means  of  a  fixed  photographic  lens,  five 
inches  in  diameter,  and  having  a  1'oeal  length  of  about 
forty  feet,  reflecting  the  sun's  light  from  one  surface  of 
a  plate  of  glass,  the  plate  lieiug  moved  by  clock-  work, 
so  that  the  rays  of  tho  sun,  after  being  reflected  from 
the  plate,  will  always  strike  the  photographic  lens  in 
Hues  parallel  to  the  line  connecting  the  center  of  the 
reflecting  plate,  the  center  of  th“  fixed  lens,  tfle  center 
of  the  sensitized  plate.  To  carry  out  the  methods  of 
observation  by  the  eye  and  ear,  it  was  resolved  to  pro¬ 


vide  five-inch  equatorials,  furnished  with  micrometers, 
bv  which  the  distance  between  the  two  cusps  of  Venus 
could  lie  accurately  measured,  as  Venus  entered  upon 
and  left  the  suti’s  disk. 

The  principal  work  of  carrying  out  the  views  of  the 
Commission  has  devolved  upon  those  members  of  it 
connected  with  the  Naval  Observatory.  After  most  of 
the  arrangements  had  been  completed,  there  was  a 
change  in  the  members  of  the  Commission,  caused  by 
the  retirement  of  Admiral  Sands  from  active  dutv  in  the 
N  ival  Department  on  account  of  advanced  ago,  and  the 
resignation  of  the  Superintendent  of  the  Coast  Survey. 
Both  these  gentlemen  were  retained  as  honorary  mem¬ 
bers,  and  Rear-Admiral  C.  H.  Davis,  tho  present  Super¬ 
intendent  of  the  Observatory,  and  Capt.  Patterson  of 
the  Coast  Survey,  were  added  to  the  Commission. 

OUR  STATIONS  AND  INSTRUMENTS. 

Eight  stations  were  selected,  and  so  far  as  is  now 
known  will  he  occupied  ns  follows:  Vladivostok  in 
Siberia  will  be  occupied  by  Prof.  Hall  of  the  N  ival  Ob¬ 
servatory,  with  probably  Mr.  O.  B.  Wheeler  of  the  Like 
Survey  as  assistant.  Pekin  will  he  occupied  bv  Prof.  J. 
Watson  ot  Ann  Arbor.  The  Coast  Survey  party  under 
Prof.  G.  Davidson,  who  retains  Mr.  O.  H.  Pitt- 
maiin  as  first  assistant,  will  occupy  Nagasaki. 
Capt.  Raymond  of  the  United  States  Engineers 
will  occupy  Crozet  Island,  with  Lieut.  Tilman 
as  assistant.  Lieut. -Commanders  Evan  and  Train,  U.  3. 
N.,  will  occupy  Kerguelen’s  Island.  Prof.  Harkness  of 
the  Naval  Observatory  with  Mr.  L.  Waldo  of  Columbia 
College,  N.  Y.,  us  assistant,  will  occupy  Hobart  Town. 
Bluff  Harbor,  New-Zealand,  will  be  occupied  by  Prof. 
C.  II.  F.  Peters  of  Hamilton  College,  N  Y.,  assisted  by 
Lieut.  Bass  of  the  U.  8.  Engineers.  Mr.  E.  Smith  with 
Mr.  Scott  as  assistant,  both  of  the  Coast  Survey, 
will  occupy  Chatham  Island  to  the  extreme  east. 
Three  photographers  will  be  sent  with  each  of  the  above 
parties,  and  all  the  members  of  the  various  parties  are 
subject  to  the  discipline  of  the  Navv  during  their  ab¬ 
sence.  All  of  the  Southern  parties  and  one  of  the  North¬ 
ern  are  now  in  Washington  in  active  preparation  for  the 
transit. 

Each  party  is  supplied  with  an  equatorial,  a  transit 
instrument  so  modeled  as  to  be  used  as  a  zenith  tel¬ 
escope  at  will,  a  clock,  with  chronograph,  two  box 
chronometers,  a  set  of  engineer’s  iustrumeuts,  a  mag¬ 
netometer,  a  photographic  outfit,  a  chest  of  carpenter’s 
tools,  supplies,  &c.;  and  will  carry  with  them  throe 
wooden  huts,  put  up  in  sectious,  to  be  pinned  aud 
screwed  together  when  they  are  needed  by  tbe  observ¬ 
ers.  The  instrumental  outfit  has  been  designed  aud 
constructed  under  the  immediate  supervision  of 
Prof.  Harkness,  to  whoso  accurate  knowledge 
of  the  capabilities  of  portable  instruments  much  of  the 
success  of  the  expeditions  will  be  owing.  Mr.  Alvan 
Clark  constructed  ihe  equatorials,  tbe  photographic  ap¬ 
paratus,  and  the  optical  parts  of  the  transit  instru¬ 
ments,  of  which  the  other  parts  were  made  by  Stack- 
pole  Bros,  of  New-York.  Tne  clocks  were  made  by  E. 
Howard  of  Boston,  and  the  chronometers  by  J.  8.  &  D. 
Negus  of  New-York.  The  magnetic  instruments  were 
made  by  Mr.  Kahler  of  Washington. 

The  Southern  parties  will  be  conveyed  to  their  destina¬ 
tion  by  the  U.  S.  third-rate  sloop-of-war  Swatara,  under 
the  command  of  Capt.  Balph  Chandler.  The  Swalara 
usually  carries  nine  guns,  but  will  carry  but  one,  a  60- 
pouud  Parrott,  until  she  is  through  with  the  expedi¬ 
tions.  Shj  is  now  fitting  ud  at  the  Brooklyn  Navy- 
Yard.  It  is  expected  she  will  sail  from  New-York  the 
last  ot  May.  Her  route  will  include  the  Cape  of  Good 
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Hope,  thence  eastwardly,  leaving  parties  at  the  stations 
named.  While  waiting  /or  the  observers  to  determine 
their  geographical  positions  and  to  observe  the  trausit, 
she  will  be  employed  in  exploring  some  ot  the  neigh¬ 
boring  islands,  or  doing  work  for  the  Commission.  Each 
party  is  provided  with  magnetic  apparatus  sufficient 
to  determine  the  magneticeleuientsof  their  own  station. 
Negotiations  are  now  in  progress  having  in  view  the 
telegraphic  determination  of  the  longitudes  of  the 
Northern  stations,  and  Hobart  Town,  with  possibly  New 
Zealand,  of  the  Southern  stations.  The  longitudes  of 
the  isolated  islands  will  be  determined  both  by 
means  of  chronometers,  and  by  observations  of  star 
occulations  by  the  moon.  Prof.  Henry  Draper  has  the 
management  of  the  photographic  part  of  the  expedi¬ 
tions  now  well  under  way  ;  and  in  his  work  he  has  de¬ 
rived  much  benefit  from  the  early  efforts  of  Mr.  Walker, 
photographer  to  the  Treasury  Department,  to  provide 
only  efficient  photographers  from  among  the  numerous 
applicants  for  positions  on  the  various  parties. 


THE  ORIENTAL  SOCIETY. 


MEETING  AT  BOSTON. 

A  SESSION  OF  MORE  THAN  USUAL  INTEREST — AN 
KTHIOPIC  MANUSCRIPT  PICKED  UP  IN  THIS 
COUNTRY— PHOENICIAN  INSCRIPTIONS  IN  BRAZIL 
A  FORGERY— CRITICAL  EXAMINATION  AS  TO  AU¬ 
THENTICITY,  AC.,  OF  THE  OLD  TESTAMENT— THE 
HEART,  LUNGS,  AND  LIVER  IN  DIFFERENT 
LANGUAGES. 

|  FROM  AN  OCCASION  VL  CORRESPONDENT  OF  THE  TRIBUNE.  | 

Boston,  May  21.— Be  it  known  to  suck  as 
are  not  acquainted  with  the  facts,  that  the  American 
Oriental  Society  was  born  in  the  year  1815,  that  it  is 
therefore  tweut.y-niue  years  old  ;  that  it  has  no  less  than 
150  members,  mostly  college  professors,  literatenrs,  dis¬ 
tinguished  philologists,  and  exulorers  in  the  Oriental 
and  tue  antique — all,  however,  wearing  our  American 
garb,  and  most  of  them  speaking  English  without  ac¬ 
cent.  Further,  that  it  has  a  library  in  New-Haven  of 
about  4,000  volumes,  which  is  yearly  enriched  by  ex¬ 
changing  its  own  publications  with  those  of  nearly 
every  similar  society  in  the  Old  World;  that  it  is  also  in 
possession  of  several  important  Sanscrit  inscriptions, 
and  a  valuable  Greek  inscription  from  Antioch,  wiiicb 
is  referred  to  the  third  century  before  Christ,  not  to 
mention  a  sufficient  amount  of  trash  which  always  con¬ 
stitutes  tile  lumber  of  such  societies.  It  is  perhaps  ne¬ 
cessary  to  add — for  nobody  would  discover  it  except  by 
accident — that  the  Society  holds  two  meetings  each  year, 
one  generally  at  New-Haven  in  the  Full,  and  the  other 
at  Boston  in  the  Spring. 

The  need  of  this  explanation  is  found  in  the  fact  that 
this  Society  moves  with  muffled  oars,  and  is  enabled  to 
steal  back  and  forth  from  New-Haven  to  Boston  with¬ 
out  contributing  in  the  slightest  to  the  noise  which 
exists  in  the  vulgar  world.  A  further  explanation  is 
That,  like  all  polyglot  societies,  it  is  the  perfect  horror 
of  reporters,  and  that  the  horror  is  to  some  extent  re¬ 
ciprocal.  Under  these  circumstances,  it  was  not  sur¬ 
prising  that  the  aunual  meeting  held  May  20  in  the 
rooms  of  the  American  Academy  of  Science  and  Arts, 
at  the  Athenaeum,  was  small  in  point  of  numbers,  an  t 
that  it  received  little  or  no  recognition  from  the  daily 
press.  Yet  every  other  man  of  the  twenty  who  were 
thus  ignored  was  of  scholarly  or  intellectual  prom¬ 


inence,  and  the  meeting  was  one  of  the  most  interesting 
the  Society  has  held.  I  send  you  some  crumbs  that  fell 
from  the  table. 

There  were  present  Prof.  Edward  E.  Saulsbury,  Pres¬ 
ident  of  the  Society,  and  formerly  Professor  in  Yale 
College;  Dr.  Ezra  Abbott,  Recording  Secretary  of  the 
Society,  and  Professor  in  Harvard  Diviuity  School,  one 
of  the  most  accomplished  biblical  and  classical  scholars 
in  the  country ;  the  E“v.  Dr.  A.  P.  Peabody,  Professor 
of  Moral  Science  in  Harvard  University ;  Prof.  C.  M. 
Mead  of  Andover;  the  Rev.  Dr.  Rufus  Anderson,  Secre¬ 
tary  of  American  Board  of  Foreign  Missions ;  the  Rev. 
Selah  Merrill  of  Andover,  Prof.  W.  D.  Whitney  of  Yale, 
Corresponding  Secretary,  known  not  only  to  all  Ori¬ 
ental  and  linguistic  scholars  in  this  country  and  Europe 
for  his  original  contributions  to  literaturo,  but  es¬ 
pecially  known  to  your  readers  as  the  correspondent  of 
The  Tribune  with  the  HaydeD  expedition  last  year;  the 
Hon.  J.  H.  Trumbull  of  Hartford,  the  oracle  on  all 
matters  relating  to  our  Indian  languages,  and  whose 
Yankee  skill  in  untying  philological  knots  seems  almost 
intuitive;  Dr.  Wm.  Hayes  Ward,  editor  of  1'he  Inde¬ 
pendent,  who,  as  an  original  explorer  in  Hebrew  and 
Phoenician,  never  fails  to  contribute  to  the 
interest  of  the  Society;  the  Rev.  J.  W. 
Jenks  :  Dr.  Nathaniel  Hoppen  of  Cambridge, 
Prof.  Frederick  Gardiner  of  Middletown,  Coiid.;  Hon. 
Stephen  Saulsbury  of  Worcester;  Prof.  Felix  Adler, 
Professor  of  Oriental  Literature  iu  Cornell  University, 
one  of  the  youngest  and  boldest  contributors  of  the 
Society;  Dr.  Diuimock  of  Quiucey;  Prof.  Charles 
Carroll  Everett  of  Harvard  University,  who  has  brought 
a  rare  genius  for  philosophy  to  the  interpretation  of 
the  Oriental  religious;  T.  S.  Perry  of  Cambridge;  and 
Ex-Mayor  Russell. 

The  routine  business  of  the  Society  was  soon  dis¬ 
patched.  The  officers  of  the  preceding  year  were  all 
reelected.  The  Rev.  H.  F.  Jenks  of  Boston  ;  Prof.  Felix 
Adler  of  Cornell  University;  Charles  P.  Obie,  Professor 
of  Modern  Languages  in  the  Massachusetts  lustitue  of 
Technology;  Howard  Osgood  of  Brooklyn,  N.  Y.;  and 
Isaac  S.  Hall  of  Naw-York,  were  elected  members. 
The  necrology  of  the  year  shows  the  loss  of  Charles 
Astor  Bristed,  Prof.  Alpheus  Crosby  of  Salem,  J.  F, 
Meline  of  Brooklyn  and  Pr.  Francis  Mason,  and  called 
forth  appropriate  remarks  from  Prof.  Whitney,  the  Rev. 
Dr.  Peabody,  the  Rev.  Dr.  Anderson,  and  Dr.  Ward. 

WHO  HAS  LOST  A  MANUSCRIPT? 

Prof.  Whitney  read  the  correspondence  since  the  last 
meeting.  Aletterfrom  the  Rev.  Charles  H.  Brigham  of 
Ann  Harbor,  Mich.,  may  result  iu  finding  the  owner  of  a 
stray  manuscript  picked  up  last  November  on  the 
premises  of  the  Michigan  Central  Rail  way  by  a  laborer. 
The  manuscript  is  made  of  thin,  soft  parchment,  iu  the 
form  of  a  roll,  and,  according  to  Mr.  Brigham’s  descrip¬ 
tion,  is  a  genuine  Ethiopia  document.  It  was  conjec¬ 
tured  by  some  of  the  members  that  the  manuscript 
might  have  been  obtained  in  Abyssinia  by  some  one 
who  accompanied  the  late  English  expedition. 

The  Rev.  Mr.  Trowbridge  from  Turkey  gave  an  inter 
esting  account  of  arrow-headed  inscriptions  in  tbo 
vicinity  of  Aintab,  to  which  place  he  is  about  to  return 
to  establish  a  new  college.  In  monasteries  in  the  Taurus 
Mountains  he  had  seen  some  very  beautiful  manuscripts 
in  the  ancient  Armenian  language.  He  expected  great 
good  would  come  from  the  establishment  of  the  college, 
which  might  be  regarded  by  the  people  as  a  repository 
for  inscriptions  and  manuscripts.  Mr.  Trowbridge  was 
encouraged  by  the  Society  to  explore  ancient  ruins  iu 
the  vicinity  of  his  field  of  missionary  labor,  and  to  send 
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home  at  the  Society’s  expense  whatever  might  be  valu¬ 
able. 

The  paper  following  was  by  Prof.  Fiske  P.  Brewer,  on 
the  Greek  inscriptions  found  near  Beirout,  wliicli  was 
published  in  the  second  number  of  the  proceedings  of 
the  American  Palestine  Exploring  Society. 

Prof.  Mead  of  Audover  read  a  paper  on  the  use  of  the 
Hebrew  Kol  with  negatives.  In  Hebrew  a  universal 
negation  is  expressed  by  the  use  of  this  word  (meaning 
all)  with  a  negative  particle.  There  is  no  compound 
word  corresponding  to  our  word  “  none  ”  and  “  no.” 
Grammarians  have  referred  to  hut  one  passage  in  the 
Bible  of  a  partial  negation  (Num.  xxiii,  13).  Prof. 
Mead  undertook  to  examine  ad  places  in  the  Bible, 
where  Kol  occurs  with  a  negative.  He  examined  326 
passages.  Only  six  of  these  can  be  called  cases  of  par¬ 
tial  negation,  and  all  but  one  of  these  occur  iu  sentences 
in  which  Kol  is  made  definite. 

The  remaining  papers  of  the  morning  session  were  on 
the  Chinese  Sien  as  Constellations,  by  Prof.  Whitney  ; 
on  Certain  Phoenician  and  Greek  Inscriptions  from  Cy¬ 
prus,  by  Dr.  Ward ;  ou  the  Hamath  Inscriptions  with 
remarks  on  Lmormaut,  also  by  Dr.  Ward.  Copies  of 
these  inscriptions  were  shown  to  members.  Dr.  Ward 
also  remarked  on  a  supposed  Phoenician  inscription 
found  in  Brazil  purporting  to  have  been  left  by  mari¬ 
ners.  He  was  entirely  convinced  that  it  was  a  forgery, 
though  a  very  iugenious  one.  It  was  dated  in  the  time 
of  King  Hiram,  which  would  require  a  more  antique 
form  of  letter  than  that  which  was  used.  Palseograph- 
ically,  it  would  hardly  be  older  than  tile  fifth  century 
B.  C.  For  au  inscription  so  old  as  this  purports  to  be, 
the  state  of  preservation  was  remarkable,  and  another 
evidence  of  the  forgery.  Dr.  Ward  thinks  this  forgery 
may  be  an  incident  of  the  struggle  between  the  Masons 
and  the  priests  in  Brazil,  King  Hiram  being  invoked  by 
the  former  in  this  way  to  give  antiquity  to  their  claim. 

The  Society  then  took  a  recess  from  1  to  2  o’clock.  The 
afternoon  session  was  more  lively  than  that  of  the 
morning,  and  was  distinguished  for  the  bold,  straight¬ 
forward,  and  scholarly,  yet  courteous  way  in  which 
Prof.  Adler  ventured  to  arraign  previous  methods  of 
studying  and  interpreting  the  Old  Testament,  I  select 
his  paper  from  among  others,  because  of  its  more  popu¬ 
lar  and  elementary  character,  and  because,  though  pre¬ 
sented  entirely  from  a  philological  and  philosophical 
point  of  view,  its  hearing  on  theology  gives  it  a  special 
interest  to  all  classes  of  readers. 

METHODS  OF  STUDYING  AND  INTERPRETING  THE  OLD 
TESTAMENT. 

Prof.  Adler,  who  spoke  entirely  without  notes  or  man¬ 
uscript,  said  :  It  seems  to  me  that  nothing  is  of  so  much 
importance  in  the  range  of  Semitic  study  as  a  clear  no¬ 
tion  with  regard  to  the  chronology  of  the  Old  Testament. 
The  question  whether  a  certain  part  of  the  Old  Testa¬ 
ment  was  written  sooner  or  later  than  some  other  part 
has  a  significance  not  only  in  the  study  of  the  Bible,  but 
in  Egyptology,  iu  Indian  studies,  and  in  mauy  different 
brandies  of  research.  Whatever  can  throw  light  upon 
it  ought  to  claim  the  attention  of  scholars.  The  Profes¬ 
sor  then  gave  what  his  studies  iu  Germany  especially 
qualified  him  to  present— an  account  of  the  status  of 
opinion  in  regard  to  the  exegosis  of  the  Bible  in  Ger¬ 
many  at  the  present  day. 

The  view  which  obtained  in  the  beginning  of 
the  century  was  that  the  book  of  Genesis, 
more  especially,  consisted  of  a  number  of  frag¬ 
ments  joined  together  by  the  hand  of  a 
later  editor,  but  essentially  fragmentary  iu  its  charac¬ 


ter.  That  was  the  hypothesis  of  Vater.  He  noticed  the 
different  accounts  of  the  croation,  the  difficulties  in  the 
history  or  Joseph,  certain  other  contrary  stories  and 
ant  eh  onisms,  and  solved  the  difficulty  to  himself  by 
ac  ep  mg  the  opinion  which  Geddes  had  pronounced 
before  him— that  we  have  here  a  collection  of  frag¬ 
ments  bound  together  In  a  single  volume.  Astruc  in¬ 
troduced  a  more  plausible  hypothesis  to  explain  the 
same  phenomena.  He  regarded  the  book  of  Genesis, 
and,  later,  the  Pentateuch,  as  the  work  of  a  compiler, 
believing  that  Moses  had  before  him  certain  old  docu¬ 
ments,  from  which  he  had  selected  as  the  occasion 
seemed  to  warrant.  This  represented  Moses  in  the 
light  of  a  modern  editor,  and  this  view  did 
not  gain  the  allegiance  of  scholars.  Ewald,  iu  denounc¬ 
ing  this  opinion,  put  forth  his  own  view,  that  the  prev¬ 
alence  of  different  names  of  the  deity  (Elohim  and  Je¬ 
hovah)  in  different  parts  of  Genesis,  was  duo  not  to  the 
fact  that  different  authors  had  written  different  parts, 
but  was  to  bo  attributed  to  the  different  terminology 
which  the  same  author  thought  it  proper  to  employ  on 
different  occasions.  He  endeavored  to  show  that  the 
names  Elohim  and  Jehovah  had  their  peculiar  signifi¬ 
cance.  Tueh’s  Genesis,  a  new  edition  of  which  has 
been  prepared  by  Merx.  with  a  prefatory  post¬ 
script  of  his  own,  brought  prominently  before  the 
world  the  supplemental  hypothesis.  Ac.ceptiug  the  fact 
that  the  hands  of  different  authors  were  to  be  seen  in 
Genesis  and  the  Pentateuch,  he  held  that  there  was  one 
principal  record,  and  to  this  supplements  had  been 
made  by  the  editor  and  compilers  of  the  books.  This 
hypothesis  found  favor  with  many  until  the  appearance 
of  Ilupfeld’s  work  created  a  now  phase  in  Biblical  criti¬ 
cism.  He  made  divisions  which  have  been  essentially 
adherd  lo.  First,  the  main  distinction  between  Eloliist 
and  Jebovist;  again,  with  regard  to  the  first  of  these,  a 
new  division  into  first  and  second  Elohist.  We  would 
then  have  first  and  second  Elohist  and  the  Jebovist.  In 
order  to  combine  these  records  of  'different  authors  he 
supposed  an  editor.  Iu  addition  to  this  the  book  of  Deu¬ 
teronomy  required  its  separate  author.  Here  then, 
including  the  editor  of  Genesis,  were  five  persons,  to 
which  was  added  later  a  sixth,  who  had  joined  the  book 
of  Deuteronomy  and  a  great  part  of  Joshua  to  the 
Totrateuch.  Although  important  additions  and  changes 
have  been  made,  the  basis  of  the  work  has  not  been 
altered. 

Boemer  has  made  some  important  additions  to  this 
theory.  He  tries  to  explain  different  portions  of  the 
Biide  from  the  tact  that  they  originated  in  the  Kingdom 
of  Israel  or  of  Judah.  Graf  applies  the  theories  that  Ifave 
been  applied  to  Genesis  to  the  whole  Pentateuch.  He 
calls  attention  to  a  statement,  which,  if  true,  would  be 
of  the  greatest  importance  iu  establishing  the  chronol¬ 
ogy  of  the  Old  Testament.  He  endeavors  to  show  that 
contrary  to  the  received  opinion,  the  laws  of  Leviticus 
are  not  older  than  those  of  Deuteronomy,  in  which  there 
appears  nothing  of  circumcision,  nothing  of  a  day  of 
atonement.  Graf  then  endeavors  to  prove  that  the  laws 
of  Leviticus  were  inapplicable  to  any  state  of  things 
which  had  existed  in  Israel  before  the  time  of  the  Baby¬ 
lonish  captivity.  He  therefore  fixes  their  date  after  the 
time  of  the  exile. 

What  Prof.  Adler  especially  desires  to  call  attention 
to,  is  the  fact  that  Graf  deduces  his  propositions  in  a 
historical  and  archaeological  manner;  that  he  enters  into 
the  suiijects  of  the  books  and  endeavors  to  show  from 
general  historical  principles  what  can  have  been  prior 
and  what  later.  This  change  of  method  is  of  great  im¬ 
portance.  Hitherto  literary  peculiarities  have  taken 
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precedence.  Bat  In  the  case  of  a  hook  like  the  Old 
Testament,  containing  as  it  does  the  relics  of  the  litera¬ 
ture  of  a  people,  it  always  seems  to  be  a  very  precarious 
thins  to  deduce  important  theories  from  peculiarities  of 
style.  The  difference  in  style,  excepting  the  later  Chal- 
daic  and  the  more  degenerate  style  of  Ezra,  Daniel, 
and  even  Ezekiel,  is  not  sufficiently  pronounced  to  war¬ 
rant  important  results.  An  exception  may  be  made  as 
to  the  change  of  meaning  which  is  traceable  in  the  his¬ 
tory  of  words — a  change  wnich  reflects  the  character  of 
the  time  and  the  conditions  of  life.  A  good  example  is 
incidentally  given  by  Geige  in  his  Urschrift.  The  word 
tsadek  (righteous),  he  thinks,  came  to  mean  a  mighty 
man— a  man  of  violence — in  which  sense  it  is  used  in 
Isaiah  xlix.,  24. 

It  seems  to  me,  said  Prof.  Adler,  that  for  all  the  labor 
that  has  been  expended  upon  the  criticism  and  exegesis 
of  these  books,  comparatively  scanty  results  have  been 
obtained,  scantier  than  the  nature  of  the  books  or  the 
high  attainments  of  the  men  who  have  devoted  their 
lives  to  this  study  should  warrant.  There  is  such  diver¬ 
sity  with  reference  to  the  composition  of  the  books  of 
the  Bible  that  it  shows  how  little  the  study  of  this  chief 
part  of  Semitic  literature  has  become  a  science.  Thus, 
for  instance,  with  regard  to  the  second  Psalm,  two 
prominent  critics  differ  as  regards  the  time  of  its  com¬ 
position  to  the  extent  of  an  interval  of  a  thousand 
years.  Ewald  attributes  it  to  the  time  of  King  Solo¬ 
mon  ;  the  other  critic,  whose  name  escapes  me,  puts  it  a 
thousand  years  later.  Another  evidence  of  disordered 
criticism  is  found  on  the  118th  Psalm,  10th  verse.  A 
certain  modern  critic  thinks  he  must  find  the  peculiar 
circumstances  under  which  these  words  were  written 
(“  In  the  name  of  God  I  will  cut  them  off”),  and  he  tells 
us  with  a  very  sober  face  that  it  refers  to  Alexander 
Jaunteus  subduing  the  Idumeans  and  forcing  them  to 
enter  the  Jewish  community.  He  would  translate,  “In 
the  name  of  God  I  will  circumcise  thee.” 

With  Graf  I  think  we  have  entered  the  proper  path. 
The  proper  way  seems  to  be  to  study  the  arclueology  of 
the  Jews— which  is  being  done  pretty  well— and  to  study 
the  principles  of  mental  development  and  the  law's  of 
national  development,  and  to  attempt  to  apply  them  in 
the  particular  field  which  we  cultivate  ourselves.  I  do 
not  see  why  we  should  hesitate  to  acknowledge  that  the 
greater  has  risen  from  the  smaller,  and  the  higher  from 
the  lesser.  I  do  not  see  why  we  should  hesitate  to 
acknowledge  that  idolatry  wa9  practiced.  The 
prophets  tell  us  themselves  that  it  was  practiced,  and  I 
cannot  conceive  why  we  should  be  more  scrupulous — if 
to  deny  it  be  more  scrupulous— than  the  prophets  them¬ 
selves. 

Now.  wherever  we  have  met  with  idolatry,  we  have 
found  mythology.  It  would  be  strange  indeed,  if  we 
should  have  idolatry  in  the  Old  Testament  aud  not 
some  relics  of  the  ancient  myths.  Indeed,  it  would  al¬ 
most  be  derogatory  to  the  character  of  prophecy  to  sup¬ 
pose  such  a  thing,  else  where  would  be  the  superior 
nobleness  aud  strength  of  conviction  of  the  greatest  of 
antiquity  if  they  had  not  to  combat  the  same  difficul¬ 
ties  among  the  Israelites  as  were  found  elsewhere? 

I  do  itot  refer  at  length  to  the  vast  learning  and 
splendid  results  of  Geige.  His  labors  in  the  field  of 
Biblical  criticism  are  of  such  great  importance,  and  can 
be  so  little  appreciated  without  an  intimate  knowledge 
of  the  later  writings  of  the  Jews,  that  I  reserve  a  more 
extended  discussion  for  soma  future  occasion. 

In  conclusion,  let  me  direct  your  attention  to  one  thing 
more.  It  is  the  fact  that  the  text  of  the  Old  Testament 
was  preserved  with  such  scrupulous  care  by  the  people, 
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that  mistakes  made  in  multiplying  manuscripts  were  per¬ 
petuated  as  well  as  the  oorrect  portions:  aud  wo  are 
able  now  to  detect  many  of  these.  lathe  15th  chapter 
of  Exodus,  for  instance,  I  think  it  is  clear  that  the  12th 
verse  ought  to  be  in  the  place  of  the  11th  ;  the  connec¬ 
tion  is  then  properly  preserved.  So  Psalm  lxxi.,  3,  is  to 
be  corrected  according  to  Psalm  xxxi.,  4  (3d  verse  in 
Hebrew),  and  to  be  read  Beth  Mezudot;  the  mistake 
occurring  from  improperly  dividing  the  lines  into 
words.  So  in  Job  xxxiii.,  21,  “My  flesh  melts  away  so 
that  it  is  no  more  seen,  and  my  bones  are  dry:  they 
are  not  seen  the  word  for  “  seen  ”  in  Hebrew  is 
Ba-ah;  which  probably,  by  the  change  of  a  letter,  was 
substituted  for  Bavah,  which  means  to  “  drink,”  and 
which,  if  restored  to  the  text,  makes  the  parallelism 
complete;  thus,  “My  bones  are  dry  because  they  have 
no  drink.”  _ 

An  example  of  a  mythological  construction  is  the 
story  of  Achan.  Any  one  who  has  ever  read  carefully  the 
Book  of  Judges  must  be  aware  that  the  mental  and 
social  condition  of  the  people  there  set  forth  does  not 
permit  us  to  suppose  that  a  reign  of  pure  monotheism 
preceded.  The,  fact  that  Jephtha  offers  his  daughter 
without  any  blame  attaching  to  himself ;  the  face  of  a 
Levite  servingas  priest  to  an  idol,  gainsay  this.  The 
whole  character  of  the  book  shows  that  the  time  of 
Joshua,  as  it  is  represented  to  us,  is  rather  the  picture 
of  a  golden  age,  rather  an  idealization  than  a  historic 
period  in  the  realistic  sense  of  the  word.  Into  this 
period  the  ideals  of  the  people  were  projected.  The 
word  Achan  at  first  sight  seems  to  have  no  explanation 
in  Hebrew.  But  we  find  that  the  name  of  the  valley 
was  Amek-Achor,  “  valley  of  wailing.”  We 
are  elsewhere  told  that  in  this  valley  of  wailing  there 
was  a  huge  heap  of  stones.  The  people  had  no  explana¬ 
tion  for  this  mass  of  stones  thrown  together.  They  sought 
one.  Everybody  who  has  traveled  in  mountainous 
countries  knows  how  peculiarities  of  the  country  are 
personified.  There,  then,  was  a  mass  of  stones  as  one 
element  fora  tradition;  the  “Valley  of  Wailing”  fur¬ 
nished  the  other  element.  To  connect  those  was  simple 
enough.  Amek-Achor  was  the  valley  of  a  man  named 
Achor.  The  stones  were  easily  associated  with  the 
Jewish  custom  of  stoning  offenders,  and  the  priests, 
therefore,  laid  hold  of  this  fact  to  impress  upon  the 
people  the  necessity  of  offering  their  booty  to  the  syna¬ 
gogue  by  telling  of  the  punishment  which  had  befallen 
Aclior.  There  seems  to  be  some  verification 
of  this  theory  in  the  fact  that  in  1.  Citron,  ii., 
7,  this  man  Achan  is  actually  called  Achor. 
We  should  be  apt  to  receive  this  very  readily  if  it  were  a 
Greek  myth.  As  it  is  a  Hebrew  myth  I  doubt  whether 
it  would  be  received  as  such.  I  do  not  offer  it  with  any 
degree  of  certainty,  but  only  as  one  of  the  means  by 
which  those  who  study  the  Hebrew  books  in  the  light  of 
philology  may  in  time  arrive  at  conclusions  which  would 
be  more  certain  than  those  of  to-day. 

DISCUSSION  ON  DR.  ADLER’S  PAPER. 

Dr.  Gardiner  of  Middletown  came  immediately  to  the 
rescue  of  the  inspirational  theory  ;  but  his  good  taste 
prevented  him  from  precipitating  a  theological  discus¬ 
sion.  He  simply  rose  in  protest,  aud  said  he  supposed 
that  to  take  any  view  opposed  to  this  would  be  to  take 
theological  grounds,  which  would  be  out  of  place.  He 
supposed  Prof.  Adler  had  meant  to  present  this  view 
not  as  the  prevailing  view  of  German  thinkers,  but  as 
the  view  of  some. 

Prof.  Adler  by  no  means  wished  to  say  that  that  was 
the  generally  received  opinion  iu  Germany;  but  it  is 
the  received  opinion  among  the  majority  of  writers,  if 
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he  mistook  not  Not  certainly  what  he  stated  in  the 
latter  part  of  his  remarks.  In  what  he  had  presented  as 
more  or  less  generally  received  he  would  pause  with 
Graf.  lie  owed  to  Gorge  the  view  that  the  ideas  of  the 
later  period  were  protected  into  the  former  part  of  Jew¬ 
ish  history.  He  would  meutiou  Delitsch  as  a  conserva¬ 
tive,  differing  from  those  views,  but  conceding  the  fact 
that  the  Pentateuch  was  written  by  Moses  while  he 
asserted  that  there  was  a  Mosaic  kernel  and  a  Mosaic 
spirit. 

Dr.  Hopkins  of  Cambridge,  who  by  the  way  is  a  sound 
Episcopalian,  had  listened  to  Prof.  Adler  with  a  good 
deal  of  satisfaction.  He  thought  the  discussion  entirely 
proper.  As  a  literary  society,  it  was  interesting  and  in¬ 
structive  to  have  views  of  different  schools  of  thought 
brought  before  them.  He  differed  from  Prof.  Adler  in  a 
good  degree,  hut  was  none  (lie  less  gratified  at  his  clear 
and  learned  exposition  of  a  view  which  is  taken  by  an 
important  school  of;  modern  learning.  Still  he  thought 
some  of  Prof.  Adler’s  conclusions  rather  hasty  aDd  per¬ 
haps  rash.  He  suggested  that  conjectural  emendations 
of  authors,  whether  sacred  or  profane,  was  at  the  pres¬ 
ent  day  one  of  the  great  sources  of  dissatisfaction  and 
error. 

HEART,  LIVER,  AND  LUNGS,  ETYMOLOGICALLY  CON¬ 
SIDERED. 

The  Hon.  J.  H.  Trumbull  read  an  interesting  and  original 
paper  on  “  The  Names  for  the  Heart,  Liver  and  Lungs.” 
The  drift  of  the  paper,  which  exhibited  great  ingenuity 
as  well  as  extensive  research,  was  to  show  the  primary 
and  secondary  ideas  which  are  associated  with  the  names 
for  the  superior  viscera  not  only  in  the  North  American 
Indian  languages,  but  in  the  European  and  Asiatic  lan¬ 
guages.  The  Chippewa  Opan,  Illinois  Apani,  denote 
the  lungs  of  a  uiau  ;  and  Chippewa  Abanini,  literally 
“  lung  man,”  one  who  is  a  slave  or  servant.  To  say  that 
a  man  was  “all  lungs”  was  to  call  him  an  inferior  beiug. 
The  expression  “  He  is  lungy,”  means  he  is  a  dolt,  he 
has  no  wit.  It  is  so  in  the  Sioux;  Ghagu,  lungs,  Cnag- 
Jiuka  a  fool.  In  Arrapalioe,  Kuna,  lungs;  Kunanit, 
cowardly. 

Take  the  word  “  pluck”  in  English.  It  has  the  double 
meaning  of  that  which  is  plucked  or  pulled  altogether 
from  the  outside  of  a  slaughtered  animal ;  it  is  then 
used  for  courage,  spirit,  energy,  as  to  pluck  up  heart  or 
spirit.  Heart  in  the  ancient  Egyptian  is  a  word  denot¬ 
ing  mental  status  and  activities;  so  in  the  Hebrew  and 
in  the  Cninese  mental  constitution  ;  also  desire  and 
appetite.  Of  the  latter  the  liver  seems  to  have  been 
regarded  as  the  peculiar  seat.  The  character  for  the 
heart,  sin,  enters  into  the  composition  of  a  great  number 
of  words.  He  found  1,097  beginning  with  the  radical 
sin.  In  the  Indo-European  family  wo  have  everywhere 
the  reference  of  the  moral  character,  the  will  and  emo¬ 
tions  to  the  heart.  By  the  Orientals  the  liver  was  re¬ 
garded  as  the  seat  of  the  passions  and  the  animal  nature 
of  man.  Some  Chinese  writers  make  the  lungs  the  seat 
of  righteousness  and  the  liver  the  seat  of  benevolence ; 
mere  vigor  and  courage  seems  to  have  been  assigned  to 
the  gall. 

The  derivation  of  the  French,  Spanish,  Portuguese, 
and  Italian  names  of  the  liver  (foie,  higado,  figado, 
figato,)  are  from  the  tigs  with  which  the  Romans  used  to 
stew  the  livers  of  geese.  “  It  might  pass,”  said  the  doc¬ 
tor,  “  for  an  etymological  joke  if  it  were  not  a  fact.” 

In  Chinese,  “  his  lungs  and  liver  ”  expressed  his  in¬ 
most  thoughts.  In  many  languages  lungs  are  named  for 
their  lightness.  The  old  naturalists  hold  that  the  smaller 
the  lungs  in  proportion  to  the  body  the  greater  the 


swiftness  of  the  animal.  Hence  large  lungs  began  to 
he  associated  with  dullness,  sluggishness.  The  notion 
of  contempt  attached  to  the  lungs  comes  from  this 
notion  of  lightness,  lucking  weight,  then  from  the  no¬ 
tion  that  the  larger  the  lungs  the  slower  the  animal; 
and  among  the  American  Indians,  from  the  fact  that  the 
lungs  were  the  last  part  and  the  least  worthy  part,  which 
was  given  away  tvheu  an  animal  was  divided  at  a  feast. 
The  least  important  guest  received  the  lungs. 

Papers  were  also  read  by  Prof.  Whitney  on  the  Anus- 
vara;  by  Prof.  Saulsbury,  an  elegant  translation  from 
the  German  of  Schnaase  on  Mohammedan  art  in  its 
relations  to  the  ideas  of  Islam;  and  by  the  Rev.  Mr.  Jeuks 
on  the  identity  of  the  Hebrew  Shaddai  and  the  Egyp¬ 
tian  Suti.  The  Society,  after  passiug  a  vote  of  thanks 
to  the  American  Academy  for  the  use  of  its  rooms, 
adjourned  to  meet  in  New-York  on  the  30th  of  October. 


SAFETY  AT  SEA. 

IRON  VESSELS  THAT  WILL  NOT  SINK. 
PRINCIPLES  OF  CONSTRUCTION  OF  OUR  OCEAN 
STEAMERS— METHOD  ADOPTED  IN  NAVAL  VES¬ 
SELS  AND  THE  GREAT  EASTERN— 11IE  CELLULAR 
OR  DOUBLE  SKIN  SYSTEM. 

Iron  shipbuilding:  was  made  possible  by 
Cort,  who  in  1784,  or  thereabouts,  iutroducod  his  dis¬ 
covery  for  the  manufacture  of  plates  and  bars  of  iron 
by  the  use  of  rolls.  In  the  process  of  growth  of  a  new 
science  of  construction  some  errors,  some  misconcep¬ 
tions  are  inevitable.  When  iron  was  first  used  la  ship¬ 
building,  the  attempt  was  made  to  follow  in  the  metallic 
construction  the  plan  so  long  adhered  fo  with  wooden 
ships.  In  them,  ribs  of  wood  are  set  up  attached  to  the 
keel  at  the  bottom,  and  held  together  at  the  top  by  the 
transverse  oeck  beams.  On  this  plan  the  earlier  iron 
ships  were,  and  now  are,  to  a  certain  extent,  con¬ 
structed. 

MODE  OF  CONSTRUCTION. 

Iron  ribs  took  the  place  of  the  wooden  ones,  and  the 
sheathing  of  planks,  caulked  and  covered  with  copper, 
was  replaced  by  plates  of  iron  rlvited  to  the  ribs.  As 
the  experience  of  the  shipbuilders  increased  and  as 
science  was  furnished  with  the  data  of  previous  experi¬ 
ments,  the  trausverse  construction,  or  that  which  more 
closely  imitated  the  old  wooden  ships,  was  found  to  be 
less  efficient  than  (hat  known  as  the  longitudinal  sys¬ 
tem.  This  latter  consisted  in  running  along  the  inside 
of  the  ship,  parallel  with  the  kelson,  strong  side  kelsons, 
placed  a  tew  feet  apart,  and  meeting  or  running  into 
one  another  at  the  bow  or  stern,  as  the  ship’s  lines  be¬ 
come  fine  at  either  end. 

The  kelson,  it  will  be  understood,  is  almost  like  the  keel, 
the  difference  beiug  that  it  is  placed  inside  of  the  ship 
instead  of  outside.  It  runs  directly  over  the  keel  and  is 
bolted  to  it.  Side  kelsons  are  similar,  running  parallel 
with  the  main  kelson.  To  strengthen  these  longitudinal 
beams,  angle  iron  was  worked  transversely  over  them, 
forming  a  system  of  ribs  which  added  to  the  strength, 
while  requiring  less  iron  than  was  formerly  used  in  the 
transverse  system. 

Looking  downward  into  the  bottom  of  a  vessel  thus 
constructed,  wo  should  see  that  it  was  divided  into  a 
series  of  square  compartmeuts.  Over  these  were  placed 
plates  which,  parallel  to  the  skin  or  outer  covering  of 
the  ship,  formed  a  second  skin,  one  ship  built  inside  of 
the  other,  as  it  were.  Thus  by  connecting  every  sixthor 
eighth  transverse  rib  with  the  bottom,  the  whole  of  the 
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ship's  bottom  and  sides  was  divided  into  a  number  of 
small  water-tight  compartments  or  ceils,  any  one,  or 
almost  any  number  of  which,  could  be  filled  -with  water 
yirhout  endangering  the  ship’s  ability  to  float.  Two 
thicknesses  of  iron  had  to  be  pierced  before  vitai  dam¬ 
age  could  be  done  to  the  vessel.  This  is  called  the 
“  cellular  construction,”  and  ships  built  in  this  way  are 
gaid  to  have  a  “double  bottom”  or  a  “  double  skin.” 

GENERAL  APPLICABILITY  OF  THE  DOUBLE  SION. 
Though  best  applied  to  vessels  with  the  longi¬ 
tudinal  system  of  framing,  the  cellular  or  double 
Dottom  cau  be  used  in  ships  having  trans¬ 
verse  frames.  This  construction  was  used  for 
vessels  ot  war,  where  great  strength  and  security 
were  required,  but  by  John  Scott  Russell  it  was 
introduced  in  the  Great  Eastern,  the  first  merchant 
steamer  having  a  double  skin.  It  probably  saved  the 
great  ship  in  a  moment  of  peril. 

The  cellular  system  must  not  be  confounded  with  the 
water-tight  compartments  or  bulkheads  used  in 
all  our  transatlantic  steamers.  These  bulkheads  are 
iron  divisions  running  directly  across  the  ship  from  side 
to  side,  and  from  kelson  to  decks,  dividing  the  vessel 
into  as  many  separate  transverse  compartments  or  di¬ 
visions,  any  of  which  may  by  some  accident  become  full 
of  water  without  endangering  the  safety  of  the  vessel. 
The  construction  of  the  bulkheads  may  be  illustrated 
by  a  long  hail  or  room  divided  by  walls  into  a  number  of 
sections,  communicating  by  doors.  Shut  these  doors, 
and  any  of  the  divisions  might  be  filled  with,  say  smoke, 
without  the  others  being  penetrated.  Their  distance 
apart  should  be  about  equal  to  the  ship’s  beam.  The 
idea  originated  with  the  Chinese  in  their  trading  vessels, 
and  was  introduced  in  England  by  Mr.  Willia’ms  about 
1839,  or  a  few  years  earlier,  in  very  nearly  the  present 
form. 

The  recent  loss  of  so  many  iron  vessels  has  given  a 
foundation  to  the  idea  that  their  strength  is  inferior  to 
that  of  the  old  wooden  steamers,  or  at  least  that  they 
are  more  liable  to  sudden  and  serious  disasters,  and  that 
less  rough  usage  will  unfit  them  as  efficient  sea-boats. 
What  safeguards  are  provided  against  accident  in  our 
ordinary  transatlantic  steamers  ?  They  are  all  provided 
with  water-tight  bulkheads,  which  divide  them  into 
seven  or  eight  sections,  and  which  are  supposed  to  be 
a  sufficient  safeguard  against  any  ordinary  calamity, 
Out  they  are  not  built  on  the  cellular  system,  with 
louble  skins  from  the  keel  to  the  water  line. 

SAFETY  OF  CELLULAR  CONSTRUCTION. 

By  this  latter  n.ode  oi  construction  we  actually  reduce 
the  chances  of  accident  to  a  fraction,  for  we  place  one 
ship  inside  the  other,  and  we  make  it  necessary  that 
noth  the  inner  and  outer  skin  be  pierced  before  we  have 
recourse  to  our  water-tight  bulkheads,  which  under  all 
circumstances  are  the  last  resort.  The  facts  of  the  case 
ire  these  :  Our  iron  vessels,  as  at  present  built,  are  not 
is  strong  as  the  old  wooden  ones.  Less  force  is  re¬ 
quired  to  pierce  a  hole,  either  by  a  rock  or  by  a  collision, 
through  the  plating  of  our  iron  steamers  than  was  re¬ 
quired  to  break  through  the  seven  or  eight  inches  of 
solid  wood  used  in  the  vessels  of  a  few  years  ago. 

Though  the  desire  of  the  owners  of  steamships  to  make 
money  has  thus  induced  them  to  depart  from  the  sound 
practice  by  building  single-skinned  ships  weaker  than 
their  modern  predecessors,  it  is  no  argument  against 
the  use  of  iron  m  the  construction  of  vessels.  Tne  more 
we  study  the  science  of  shipbuilding  the  more  we  learn 
;o  appreciate  the  fact  that  a  vessel  is  to  be  regarded 
limply  as  a  beam  or  girder,  subject  to  different  strains. 
Upending  upon  the  way  she  happens  to  be  sup¬ 


ported  by  the  waves,  whether  in  the  middle  by  one 
wave,  or  whether  by  two  waves,  one  at  each  end.  Thus, 
iu  calculations,  we  treat  a  ship,  and  as  the  result  of  our 
figures  we  find  that  the  strength  must  be  placed  in  the 
bottom  and  in  the  top  of  our  vessel;  that  the  resisting 
power  of  the  upper  deck  to  crushing  and  tensile  strains 
must  be  about  equal  to  that  of  the  ship’s  bottom.  It 
will  be  observed  in  looking  at  an  iron  beam  or  girder 
that  the  strength  is  placed  at  the  tup  and  bottom.  In 
this  case  the  dictates  of  both  science  and  practice  have 
been  observed.  But,  in  opposition  to  this  system,  which 
has  been  proved  to  be  correct,  our  present  iron  vessels 
grow  gradually  weaker  from  the  bottom  up  till  the 
upper  deck  is  the  weakest  of  all.  Now  strength  could 
be  insured  intbe  bottom,  which  should  at  least  equal,  if 
not  more  than  equal,  that  of  our  wooden  ships;  but  to 
do  this  would  require  that  the  iron  be  much  thicker 
than  at  present,  and  the  weight  would  he  increased  in  a 
greater  proportion  than  the  strength. 

STRENGTH  INCREASED  IN  PROPORTION  TO  WEIGHT. 

Here  oomes  in  the  value  of  the  cellular  construction 
with  the  double  bottom ;  the  weight  is  increased  iu  pro¬ 
portion  to  the  strength,  and  we  obtain  a  result  which 
for  safety  is  far  ahead  of  that  secured  bv  the  mass  of 
wood  in  the  wooden  ships.  If  the  longitudinal  system 
of  framing  is  adopted,  we  shall  also  have  a  gain  as  to 
weight  over  the  transverse  system,  and  this  amount  of 
iron  saved  cau  be  used  in  making  the  upper  deck  cel¬ 
lular  also,  as  was  done  in  the  Great  Eastern,  thus 
making  our  vessel  conform  closely  to  the  structure  of 
a  girder  or  beam,  the  result  which  we  wish  to  obtain. 

Let  us  see  whether  the  cellular  system  has  done  any¬ 
thing  to  prevent  vessels  sinking.  When  the  Great  East¬ 
ern  was  entering  the  Sound  she  struck  on  a  rock  and 
perforated  her  outer  plating.  The  damage  w  is  serious  ; 
seven  holts  were  made,  one  85  feet  long  by  four  or  five 
wide.  Transverse  bulkheads  as  put  into  a  ship  would 
not  have  saved  her;  she  would  have  sunk  so  rapidly 
that  her  passengers  could  not  have  reached  the  upper 
deck,  had  she  not  had  a  double  bottom  three  feet  inside 
of  tne  one  pierced,  which  being  intact  kept  her  afloat 
and  would  have  continued  to  do  so  bad  she  desired  to 
make  the  voyage  home  again.  She  was  repaired  in  New- 
York  without  being  removed  from  the  water  by  Mr.  E. 
S.  Renwic-k.  Other  cases  can  be  given  of  naval  vessels 
with  the  cellular  construction  which  have  been  saved 
after  almost  equally  severe  damage  to  their  outer 
plating. 


Two  diagrams  will  more  clearly  explain  the  constmc- 
tion  of  vessels  built  with  the  longirudinal  system  of  fra  m- 
ng,  and  with  double  bottoms.  No.  1  shows  a  cross  section 
of  such  a  ship,  and  No.  2  is  an  enlarged  view  of  the  bottom 
from  the  keel  to  the  water  line.  The  parts  lettered  A 
B,  C,  D,  are  the  longitudinal  frames  running  the  length 
of  the  ship,  the  parts  marked  d  are  the  plates  of  the 
inner  skin  meeting  the  outer  plating  at  the  water  line, 
on  a  point  a  little  above  it.  The  gusset  pieces  are 
worked  in  to  strengthen  the  construction,  the  ribs  of 
augle,  iron,  as  shown  by  d,  also  giving  stift ness  to  the  sides 
and  serving  as  bracings  to  the  longitudinals  A,  B,  C,  D. 
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It  will  be  seen  how  eomparativelv  safe  oust  be  a  ship 
with  all  tbe  water-tielit  cells  V,  V,  V.  The  mere  pierc- 
lug  of  the  outer  shell,  suflS  aent  in  itself  to  sink  vessels 
of  the  present  build,  will  not  injure  a  ship  built  in  this 
manner.  The  distance  apart  of  the  inner  and  outer  plating 

should  be  between  two 
and  three  feet,  preferably 
the  latter.  This  method 
of  construction  can  be 
used  either  for  steamers 
or  sailing  vessels,  and  in 
either  case  the  protection 
is  of  the  most  perfect 
nature  which  can  prac¬ 
tically  be  used. 

Enough  has  been  said 
clearly  to  demonstrate  the 
superiority  of  cellular 
ships.  Whether  the  dan¬ 
ger  menacing  them  be  a 
rocky  coast,  an  approach¬ 
ing  vessel,  or  an  opening 
in  the  seams  of  the  plating, 
so  long  as  we  have  two 
thicknesses  of  iron  be¬ 
tween  us  and  the  water 
we  can  rest  in  the  com¬ 
fortable  assurance  that  no 
ordinary  calamity  can 
cause  our  vessel  to  become 
suddenly  unseaworthy.  In 
advocating  the  adoption  of 
the  cellular  construction 
for  the  transatlantic 
steamers,  it  is  not  pro¬ 
posed  that  an  experiment 
be  tried, but  simply  that  the 
views  of  sonic  of  the  most 
eminent  shipbuilders  of 
the  world  be  adopted. 
John  Scott  Russell  has, 
both  in  his  practice  and  in 
his  great  work  on  skio- 
building,  advocated  most 
strenuously  the  adoption 
of  double  bottoms  in  ves¬ 
sels  of  any  considerable 
size.  Sir  William  Fair- 
bairn  considers  that  the 
cellular  construction  is  the 
only  method  which  pre¬ 
sents  the  maximum  of 
safety,  and  lie  advises  its 
adoption.  Others  equally 
eminent  in  all  matters  per¬ 
taining  to  shipbuilding 
predict  that  the  longitudi¬ 
nal  framing  combined 
with  an  inner  skin  will 
enable  iron  ships  to  meet 
safely  the  daugers  wiiich 
now'  are  almost  certain  to 
cause  their  destruction. 
Haste  to  be  rich  alone  delays  the  adoption  of  these  im¬ 
provements.  The  law  may  eventually  do  much,  but  more 
can  be  done  by  the  public— by  travelers  and  shippers  of 
freight  not  insured  above  its  value,  by  simply  refusing 
to  patronize  those  lines  which  do  not  hold  out  as 
an  inducement,  at  least  for  passenger  traffic,  the  safety 
ufforded  by  ocean  steamers  with  double  bottoms,  which 
shall  he  a  little  better  than  egg  shells.  Thus  can  the 
pocket  nerve  be  touched  of  those  who,  with  the  light 
of  science  and  experience,  for  the  sake  of  a  saving 
in  first  cost,  send  every  year  many  thousands  of  souls 
across  the  broad  Atlantic  in  ships  whose  construction 
violates  the  known  rules  of  safety. 


ERRATA. 

Page  30,  col.  1,  line  7:  For  “Tacson,"  read  Tucson. 

Page  37,  col,  1,  line  28:  For  “  G.  H.  Long,”  read  S.  H.  Long. 

Page  37.  col.  1,  lines  31-32:  For  “Lieuts.  J.  Allen  and  School¬ 
craft,”  read  Lieut.  J.  Allen  and  Hr.  Schoolcraft. 

Page  38,  col.  2.  line  25:  For  •*  O'C  Ord,”  read  O.  C.  Ord. 

Page  38,  col.  2,  line  33:  For  “  TimpaoD,”  read  S'mpson. 

Page  40.  col.  2,  lines  47  and  54 :  For  ”  Kanal,”  read  Kanob. 

Page  41,  col.  2,  line  31:  For  “  Isidro,”  read  Ysidro. 

Page  41,  col.  2  line  53:  For  Membres,”  read  it Timbres. 

Page  43.  col.  2,  line  37 :  For  ”  Jase-Utes,”  read  Go-$i- (Jtes. 

Page  44,  col.  2,  line  2:  For  ‘  Hichenburg,”  read  1  Vickenberg. 

Page  44,  col.  2.  line  5:  For  “  Samell,”  read  Hamel. 

Page  44,  col.  2,  line  6:  For  ”  Severn,”  read  Salmon. 

Page  44,  col.  2,  line  83:  For  *■  Kutt,”  read  KletU 
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Extra  No.  13. — The  Farmers’  War — Lefters  from  the  Western  States 
— The  Rise,  Progress,  and  Purpose  of  the  Farmers’  Granges.  Price,  10 
cents. 

Extra  No.  14.—  Exploring  Expeditions — Prof.  Agassiz’s  six  Lectures 
on  the  Valiev  of  the  Amazon  (delivered  in  New-York  in  1867,  and  now 
published  iu  complete  form  lor  the  first  time)— New  Route  to  the 
Yellowstone  Park  (Capt.  Jones’s  Expedition  of  1873) — The  United 
States  Surveying  Expedition  to  the  Rocky  Mountains  during  1873 
(Letters  by  Prof.  W.  1).  Whitney  of  Vale  College,  and  Dr.  F.  V.  Hayden, 
Chief  Geologist  in  charge  of  tbe  Exoedition).  Price,  10  cents. 

Extra  No.  15.— Discoveries  on  the  site  of  Ancient  Troy  (Letter  by 
Bayard  Taylor)— Brown-S6quard’s  six  Lectures  on  the  Nerves — Proc¬ 
tor’s  four  Farewell  Lectures  on  Astronomy.  Price,  10  cents.  (Pamphlet 
Edition,  20  cents.) 

Extra  No.  16.— The  Brooklyn  Congregational  Council— Proceedings, 
Discussions,  Decision,  and  a  Review  by  Rev.  Dr.  Leonard  Bacon.  Com¬ 
plete.  Price,  10  cents. 

Extra  No.  17. — Metropolitan  Sermons — Reports  of  Sermons  by  the 
the  principal  preachers  of  all  denominations  in  New-York,  Brooklyn  and 
Jersey  City.  Price  10  cents.  (Pamphlet  Edition,  20  cents.) 

Extra  No.  18.— Sumner  Eulogies:  Senator  Scburz’s  Greit  Speech  at 
Boston — Congress  Tributes — Congressman  Elliott’s  Speech,  Price,  5 
cen  ts. 

Tribune  Extras.  Nos.  8,  10,  and  14.  inclusive,  will  be  sent  by  mail  to 
any  address  in  the  United  States  tor  25  cents;  Nos.  1  to  9  inclusive,  or 
Nos.  6,  7,  8,  10.  and  12;  or  Nos.  8,  10,  12,  and  14;  or  Nos.  1,  3,  5, 
6.  8,  10,  and  14,  will  be  sent  to  anv  address  for  50  cents. 

(SP  The  entire  Extra  series  above  described  sent  bv  mail  for$l. 

(SP  Additional  Extra  sneets  containing  the  Credit  Mobiher  reports,  and 
the  popular  novels.  (No.  1)  “  Lords  and  Ladies,”  (No.  2)  41  May,”  (No. 
3)  “A  Pair  of  Blue  Eyes,”  each  by  mail,  10  cents— aud  (No.  4,  20  pages) 

“  The  Wooing  O’T,”  20  cents. 

Extra  No.  12. — Evangelical  Alliance  Extra  (thirty-two  pages),  25 
cents. 

Extia  No.  19. — Meeting  of  the  National  Academy  of  Sciences  at 
Washington,  April,  1874;  Have  We  Two  Brains  ?  Dr.  C.  E.  Brown- 
S6quur<l  ;  Effects  of  Alcohol,  Surgeon-General  Hammond;  Longfellow, 
J.  i.  Fields;  Wheeler’s  Western  Surveys  ;  The  Transit  of  Venus,  &c. 
Price,  10  cents.  (Pamphlet  edition,  20  cents.) 

Extra  No.  20. — Metropolitan  Sermons  (Second  Series.)  Price  10 
cents.  (Pamphlet  Edition  20  cents.) 

Aduress  THE  TR1BUNF,  New-York. 

*  The  trade  supplied  by  the  News  Companies  in  New-York,  and  H.  L. 
Shepard  k  Co.,  Boston. 


THE  NEW  TRIBUNE  BUILDING. 


The  new  Tribune  Building,  now  in  course  of 
erection,  occupies  the  historic  site  of  The  Tribune, 
on  the  comer  of  Spruce  and  Nassau-sts.,  one  of  the 
most  important  central  points  in  the  City  of  Kew- 
York  and  the  most  eligible  location  on  Manhattan 
Island  for  a  great  newspaper  office.  The  new 
Tribune  Building  will  he  the  largest  newspaper 
office  in  the  world,  and  will  contain  more  than  four 
times  the  space  of  any  other  printing-house  in 
the  city.  When  complete  it  will  front  91  feet  on 
Prin tin g-House-squace,  100  feet  on  Spruce-st.,  and 
will  extend  through  to  Frankfort-st.,  a  clear  depth 
of  168  feet,  and  with  a  front  of  29  feet  on  the  street 
last  named.  Only  a  portion  of  the  building,  that 
fronting  on  Printing- House-square,  91  feet,  and  on 
Spruce-st.,  52  feet,  is  now  erecting,  and  this  will  he 
so  far  completed  as  to  allow  its  occupation  by  The 
Tribune  before  the  remaining  section  is  begun. 
In  this  front  building,  as  well  as  the  completed 
structure,  will  be  a  cellar,  basement,  and  nine 
stories,  excluding  the  attic.  On  Printing-House- 
square,  above  huge  foundations,  laid  in  with 
granite  bond-plates  and  cap-stones,  a  majestic 
tower  will  rise  nearly  260  feet.  The  main  entrance 
will  be  in  the  front  of  this  tower,  which,  from  the 
starting  point  of  the  foundation,  25  feet  below  the 


sidewalk  level,  to  the  top  of  the  finial,  will  measure 
285  feet.  The  bights  of  the  stories  are  as  follows : 
First  story,  comer  office  (to  he  used  as  The  Tribune 
counting-room),  21  feet,  with  a  rise  of  18  inches 
above  the  curb  at  the  intersection  of  Nassau  and 
Spruce-sts.;  first  story,  office  north  of  main  en¬ 
trance,  floor  8  feet  6  inches  above  the  curb  14 
feet  high  ;  second,  12  feet  6  inches  ;  third,  12  feet ; 
fourth,  11  feet  6  inches  ;  fifth,  11  feet ;  sixth,  10  feet 
9  inches ;  seventh,  10  feet  6  inches  ;  eighth  (com¬ 
posing-room),  20  feet,  and  ninth,  10  feet.  From  the 
curbstone  to  the  eaves  at  the  top  of  the  outside 
wall  of  the  west  (Spruce-st.)  front  will  measure  106 
feet ;  the  roof  is  a  Mansard,  '  with  peaked  top, 
and  rises  about  40  feet  from  the  eaves  to  the  top  of 
the  peak,  making  the  bight  from  curb  to  peak  on 
the  main  front  146  feet.  On  the  Spruce-st.  side 
the  decline  of  the  curb  is  about  five  feet,  so 
that  the  hight  at  the  south-eastern  comer  will  be 
over  150  feet.  Sixty  feet  from  the  curb,  the  tow'er 
is  corbeled  out,  projecting  from  the  face  of  the 
wall  2  feet  6  inches,  and  this  projection  is  continued 
to  the  top  of  the  masonry  of  the  tower,  196  feet 
above  the  curb.  At  the  hight  of  150  feet  a  little 
balcony  appears  on  the  front  of  the  tower,  and  from 
this  the  national  flag  will  he  displayed  on  suitable 
occasions.  One  hundred  and  sixty-seven  feet  from 
the  ground  will  be  an  immense  clock  with  four  dials 
each  12  feet  in  diameter,  which  will  be  illuminated 
at  night.  The  figures  on  the  dials  are  to  be  cut  in 
granite  and  gilded.  The  inside  facing  will  be  of 
plate  glass,  through  which  the  light  from  within 
will  display  the  figures.  The  tow'er  will  he 
four-sided,  and  at  the  point  where  it  rises 
above  the  roof  will  be  17  feet  square.  It  will  be  of 
solid  masonry  to  the  hight  of  196  feet  from  the  curb, 
and  above  that  point  will  be  of  iron  covered  with 
slate,  risiug  64  feet  higher.  In  the  lower  part  of  this 
spire  will  be  four  arched  openings  to  be  reached  by 
a  staircase,  and  from  these  far-reaching  views  of  the 
city,  the  bay,  and  all  the  surrounding  country  about 
may  be  obtained. 

The  construction  of  the  building  is  of  the  most 
substantial  and  enduring  kind,  such  as  shall  insure 
its  standing  for  ages  a  fit  memorial  of  the  great 
Founder  of  The  Tribune,  and  a  perpetual  testimony 
to  the  success  of  the  great  journal  into  which  he 
breathed  the  breath  of  life.  The  foundation  walls 
rest  upon  a  concrete  bed  10  feet  wide  and  18  inches 
thick,  composed  of  Portland  cement,  sand,  gravel, 
and  stone,  a  composition  novel  in  this  citv,  and 
hardening  very  quickly  into  extreme  solidity. 
Upon  this  concrete  is  a  continued  course 
of  granite  slabs  18  inches  thick,  and  varying 
from  10  feet  to  6  feet  6  inches  in  width.  Under  the 
piers  of  the  front  and  the  tower  walls  are  other 
granite  slabs  over  tnese,  some  of  which  weigh  more 
than  10  tons.  Upon  these  granite  courses  the  brick 
work  rests.  The  pi  ers  of  the  front  are  of  so-called 
Croton  pavers’  brick,  laid  in  Portland  cement,  with 
granite  bond-stones  10  inches  thick.  The  inner  walls 
are  of  Haverstraw  brick,  laid  in  Rosendale  cement. 
On  the  level  of  the  basement  floor  starts  the  granite 
work  of  the  front  extending  in  solid  blocks,  bond- 


Ing  alternately  through  the  ■whole  depth  of  the  piers 
to  the  second  story.  Baltimore  front  brick,  laid  in 
black  mortar,  will  be  the  chief  material  above  the 
second-story  level.  The  trimmings  of  the  first  story 
will  be  of  Quincy  granite,  and  of  the  others,  white 
granite.  Windows,  cornices,  and  towers  will  also 
have  heavy  granite  trimmings.  The  solid  character 
of  the  structure  is  shown  bv  the  thickness  of  the 
walls,  which,  beginning  at  the  street  level  in  the 
first  story,  will  be  5  feet  2  inches  thick,  diminishing 
gradually  to  3  feet  8  inches  at  the  eaves.  The  north 
end  south  tower  walls  are  to  be  4  feet  thick  to  the 
level  of  the  main  cornice,  then  3  feet  2  inches  to  the 
level  of  the  eaves  of  the  tower  roof.  The  main 
piers,  window  piers,  and  jambs  are  each  to  have  a 
reveal  of  13  inches.  The  intervening  space  between 
the  pilasters,  of  which  there  are  live,  or  Ike  western 
and  southern  fronts  respectively,  is  16  feet.  Geomet¬ 
rical  designs  in  white,  black,  and  red  brick  will  vary 
the  appearance  of  the  exterior,  and  a  row  of  small 
granite  columns  extending  around  the  entire  front, 
on  three  streets,  will  make  an  imposing  feature  of 
the  seventh  storv. 

The  excellence  of  the  interior  of  the  building  will 
fully  equal  the  merits  of  its  exterior.  First  among 
its  claims  to  praise  is  the  fact  that  it  is  ibsolutelv 
fire-proof  in  every  part.  All  floor  beams  will  be  of 
iron,  supported  only  by  solid  masonry.  The  floors 
will  be  of  tile,  and  the  partitions  of  tile  or  plaster  of 
Paris.  Not  a  single  cast-iron  column  will  be  used  as 
a  support.  The  stairways  will  be  of  fire-proof 
material,  and  will  be  built  in  substantial  masonry, 
and  the  elevators  will  be  thoroughly  protected.  As 
the  roof  is  entirely  covered  with  slate,  no  danger 
need  be  looked  for  from  that  quarter.  The  arrange¬ 
ments  for  light,  beat,  and  ventilation  will  be  un¬ 
equaled.  Ail  the  offices,  halls,  and  staircases  will 
be  lighted  from  the  outside,  and  in  every  room  a 
direct  supply  of  fresh  air  will  be  furnished  through 
openings  beneath  the  window-sills.  The  heating 
will  be  by  steam.  Three  elevators  will  give  easy 
access  to  every  story,  and  the  whole  building  will 
be  supplied  with  every  device  for  comfort  and 
beauty.  The  main  entrance,  9  feet  wide  and  18  feet 
6  inches  high,  is  flanked  on  either  hand  with  mas¬ 
sive  columns  of  highly  polished  granite.  Lining 
and  finishings  of  granite  in  the  vestibule  will  cor¬ 
respond  to  the  outside,  and  the  ceiling  will  be 
vaulted  in  groined  arches  with  Baltimore  brick.  On 
either  hand,  as  the  vestibule  is  entered,  will  be  seen 
large  directories  guiding  to  the  numerous  offices  in 
the  building. 

South  of  the  main  portal  and  entirely  distinct 
from  it  will  be  the  entrance  to  The  Tribune  count¬ 
ing-room.  Just  within  the  doorway  will  be  placed  a 
life-size  statue  of  Mr.  Greeley  of  marble  or  bronze, 
the  material  for  the  work  not  having  been  decided. 
The  Tribune  counting-room  will  be  20  .feet  in 
width,  and  occupy  the  whole  front  on  Spruce-st.  It 
will  bo  admirably  fitted  and  provided  with  pneu¬ 
matic  and  speaking-tubes,  electric  annunciators, 
and  other  means  of  communication  with  the  edito¬ 
rial  rooms.  These  will  bo  in  the  seventh  story, 
and  the  compositors’  room  in  the  eighth, 


till  the  entire  building  is  finished,  when  the 
editorial  rooms  will  be  in  the  lofty  eighth 
story— which  has  a  higkt  of  20  feet— on 
the  Park  front,  and  the  composing-room,  stereotype- 
room  and  proof-room  will  be  in  the  rear  of  the  same 
story,  running  from  Spruce  to  Fraukfort-st.  With 
the  exceptions  of  these  portions  of  the  building  and 
the  basement  room  looking  on  Spruce-st.,  which  wall 
be  also  used  by  The  Tribune,  the  entire  building, 
from  the  ample  bankers’  office  in  the  basement  to 
the  eighth  story,  wiil  be  for  rent  for  professional 
tenants.  No  manufacturing  business  of  any  kind 
will  be  admitted  to  the  front  building.  In  the  base¬ 
ment  and  first  story  of  this  building  there  will  be 
handsome  bankers’  offices,  45x27  feet,  north  of  the 
main  entrance.  The  rest  of  the  available  space  on 
the  first  story  will  be  taken  up  by  the  counting- 
room.  On  each  of  the  floors  above,  to  the  eigth, 
there  will  be  seven  eligible  apartments,  provided 
with  every  convenience. 

When  the  front  building  is  finished,  The  Trib¬ 
une  will  remove  into  it  from  its  present  quar¬ 
ters,  which,  with  the  other  structures  on  the  estate, 
will  be  immediately  demolished,  and  the  building 
of  the  rest  of  the  edifice  will  be  pushed  forward 
rapidly.  Richard  M.  Hunt  of  this  city  is  the  archi¬ 
tect.  The  mason  work  is  done  by  Peter  T.  O’Brien 
of  this  city,  and  the  cut-stone  work  by  James  G. 
Batterson  of  B  artford. 


Tiie  New-York  Tribune  is  beyond  a  doubt 

tile  most  influential,  tearloss,  and  iudopeiiUent,  paper  in 
the  country.  It  never  enters  the  Held  ot' startling  sensa¬ 
tions,  but  gives  the  news  and  discusses  ad  public  sub¬ 
jects  in  a  spirit  of  candor  and  honesty. — [Great  Barring¬ 
ton  (Mass.)  Courier  (Administration  Republican.) 


“  ^HEAPEST  AND  BEST.” 

A  STANDARD  NOVEL  FOR  TEN  CENTS. 

Tiie  Tribune  series  of  Standard  Works  of  FictioD,  begun  less 
than  a  year  ago.  has  proved  a  great  success.  In  the  essential  quali¬ 
ties  of  reaJ  merit  and  cheapness  no  other  novel  publication  in  the  world 
can  compare  with  The  Tribune  “  Extra”  series.  To  any  regular  sub¬ 
scribers  to  The  Semi-Weekly  Tribune  who  lose  one  os  more  num¬ 
bers  containing  installments  of  the  Novel  while  in  course  of  publica¬ 
tion  this  reissue  is  a  great  advantage,  enabling  them  to  obtain  the 
work  complete  at  a  merely  nominal  sum.  Four  Novel  “Extras,”  con¬ 
taining  the  following  standard  and  popular  fictions  are  now  ready: 

No.  1.  LORDS  AND  LADIES.  Price  10  cents. 

•ivr  o  i  MAY,  by  Mrs.  Oliphant.  /  D  n  „„„„„ 

No.  2.  j  EPIbOilE  OF  FIDDLE  TOWN.  (  ~ Pnce  10  cents. 

No.  3.  A  PAIR  OF  BLUE  EYES.  Price  10  cents. 

No.  4.  THE  WOOING  O’  T.  Price  20  cents. 

Either  of  the  above  sene  by  mail,  postpaid,  to  any  address  in  the  United 
States  on  receipt  of  price.  Address 

THE  TRIBUNE,  New-Xork. 


TNIE  CROWNING  WORK  OF  A  LIFE.— The 

-fl-  complete  series  of  Cambridge  Lectures  bv  Pro£  Louis  Agassiz,  on 
THE  METHOD  OF  CREATION,  in  which  are  given  bis  latest  answer 
to  the  Development  Theory  of  Darwin,  and  his  best  argument  against 
the  materialistic  tendencies  of  the  age,  is  published  in  full  in  THE 
TRIBUNE  EXTRA  No.  8.  In  these  memorable  Lectures  Prof.  Agassiz 
gave  to  the  scientific  world  the  ripest  fru  t  of  his  years  of  study,  re¬ 
search,  and  observation  on  the  conflict  between  Science  and  Chris¬ 
tianity.  TRIBUNE  EXTRA  No.  8  contains  the  entire  series  without 
curtailment.  Price  by  mail,  postpaid  to  anv  address  in  the  United 
States.  10  cents.  Address 


THE  TRIBUNE.  New- York. 


THE  GREAT  FAMILY  NEWSPAPER, 


THE  MEW-!T©2&,2£  TRIBUTE, 

Which  publishes  all  the  news. 

Which  is  honest  and  independent  in  all  things. 

Which  instructs  and  educates  its  readers  at  the  same 
time  that  it  gives  them  the  news. 

Which  reports  the  best  thoughts  and  opinions  of  lead¬ 
ing  men,  as  well  as  the  actions  of  others. 

WTtich  brought  the  first  news  to  the  American  public  of 
the  surrender  by  the  Spanish  authorities  of  the  steamer 
Virginius  to  the  United  States,  a  Tribune  correspondent 
having  been  the  only  civilian  present  and  witnessing 
the  ceremony  of  transfer,  and  the  first  messenger  to 
announce  the  fact  to  the  Admiral  in  oommand  of  our 
Gulf  squadron. 

Which  surpassed  all  other  papers,  secular  and  reli¬ 
gious,  in  its  reports  or  the  proceedings  of  the  Evangeli¬ 
cal  Alliance,  at  its  recent  meeting  in  New-York,  in  Octo¬ 
ber,  1873,  publishing  daily  from  18  to  24  columns,  in  all  32 
pages,  closely  filled  with  the  narrative  of  the  Alliance 
meetings,  an  achievement  in  journalism  for  which  The 
Tribune  received  the  formal  thanks  of  the  Alliance  and 
the  compliments  of  the  religious  press  of  the  country. 

Which  gave  a  complete  and  adequate  account  of  the 
transactions  of  the  American  Association  for  the  Ad¬ 
vancement  of  Science  at  its  recent  annual  meeting  at 
Portland,  Me.,  and  republished  the  same  in  a  Tribune 
Extra  Sheet. 

Which  published  entire,  Agassiz’s  great  series  of  lec 
tures  oq  the  Method  of  Creation,  being  a  conclusive 
scientific  answer  to  the  Darwinian  theory. 

Which  has  reported  fully  and  faithfully,  during  the 
past  year,  the  lectures  of  Tyndall  on  Light;  of  Juhn 
Weiss  on  Shakespeare;  of  Wendell  Phillips  on  Art;  of 
Prof.  Young  on  Astronomy  ;  of  Prof.  Youmans  on  Sci 
enee,  and  of  Bret  Harte,  Parton,  and  Mark  Twain,  on 
lighter  subjects. 

Which  published  Beecher’s  Yale  theological  lectures  in 
full — eleven  practical  sermons  to  young  ministers. 

Which  has  the  most  complete  and  intelligent  foreign 
correspondence  of  any  paper  in  the  United  States. 

Which  carries  on  no  quarrels  with  its  rivals,  and  ex¬ 
cludes  mere  personal  issues  from  its  columns,  devoting 
the  space  thus  rescued  to  news  and  more  important 
matters. 

Which  recognizes  agriculture  as  the  foremost  industry 
of  the  country,  and  prints  more  information  of  value  to 
the  farmers  of  the  country  than  any  other  daily  paper, 
if  not  more  thao  any  agricultural  paper. 

Which  admits  no  impure  or  immoral  advertisements  to 
its  columns,  nor  publishes  anything  which  is  not  befitting 
a  refined  family  circle. 

Which  is  always  the  first,  fullest,  and  most  trustworthy 
in  its  news,  sparing  neither  money,  effort,  nor  exertion 
to  supply  its  readers  complete  information  of  every  im¬ 
portant  event. 

Which  anticipated  every  other  paper  in  the  country, 
and  the  Government  itself,  in  the  news  of  Custer’s  vic¬ 
tories  over  the  Sioux  on  the  Yellowstone,  and  of  the 
safety  of  the  Polaris  survivors. 

Which  had  the  fullest,  most  graphic,  and  intelligent 
accounts  of  the  events  of  the  recent  great  financial  crisis. 

Which  disclosed  the  crimes  and  corruptions  of  the 
Brooklyn  ring  in  advance  of  all  other  papers. 

Which  was  never  so  prosperous  and  flourishing  as  at  the 
present  time,  and  which  is  erecting  the  finest  newspape 
sfflee  in  the  world. 


WHAT  THE  PRESS  OF  ALL  PARTIES  SAT  OF 
THE  TRIBUNE. 


Never  so  good  a  paper  as  it  is  to-day.— [Ad¬ 

vance,  Chicago. 

A  journal  which  has  not  now  its  peer.— [Pe¬ 

terson’s  Detector. 


At  the  head  of  the  newspaper  press  of  the 

country.— [Sentinel,  Saratoga,  N.  Y  (Democratic). 

The  greatest  newspaper  in  the  country. — [Ga¬ 

zette,  Elmira,  N.  Y.  (Democratic). 

Surpassed  by  no  American  journal  in  ability, 

energy,  and  enterprise.— [Christian  Register,  Boston. 

The  Tribune  is  the  best  paper  in  the  world 
in  our  estimation. — [Merchants’  and  Manufacturers’  Bul¬ 
letin,  Cincinnati,  O. 

Achieving  wonders,  outstripping  itself,  in  the 
hands  of  Mr.  Greeley’s  successors.— [The  Old  Bchool 
Presbyterian,  St.  Louis. 


Beyond  all  question  the  best  newspaper  in 
the  United  States. — [New-Haven  Journal  and  Courier 
(Administration  Republican). 

Beyond  a  doubt,  the  most  influential,  fear¬ 
less  and  independent  paper  in  the  country.— [Gt.  Bar¬ 
rington  (Mass.)  Courier  (Administration  Republican). 

In  the  endeavor  to  popularize  science,  no 

other  newspaper  has  ever  riseu  to  the  bight  achieved  by 
The  New-York  Tribune.— [Tho  Universalist,  Boston. 

If  any  man  wants  a  very  complete,  ably 
conducted,  and  valuable  newspaper,  one  that  keeps  up 
with  the  times  and  is  nowhere  excelled,  let  him  try  The 
Tribune.— [Watertown  ,'N.  Y.)  Times  (Independent). 

The  New-York  Tribune  fulfills  every  re¬ 
quirement  of  a  first-class  newspaper.  It  is  prompt  and 
reliable,  ably  edited,  and  vigorously  managed.— [Newark 
(N.  J.)  Regisrer  (Independent). 

The  greatest  achievement  of  newspaper  re¬ 
porting  tuat  has  ever  occurred  was  t,  t  of ‘The  New- 
York  Tribune  with  the  Evaugeiical  Alliance.— [Cindu 
nati  (Ohio)  Commercial  (Independent). 

American  newspaper  enterprise  is  probably 
at  this  time  more  fully  illustrated  iu  the  daily  issues  of 
The  New-York  Tribune  than  in  any  other  journal.— 
(Wilmington  (N.  C.)  Star  (Democratic). 

Unquestionably,  in  all  that  relates  to  the 
collection  and  publication  of  news,  the  leading  journal 
in  the  United  States.  It  was  never  so  good  a  news¬ 
paper  as  it  is  to-day.— [New-Haven  (Conn.)  Palladium 
(Administration  Republican). 

The  Tribune  feels  just  pride  in  the  success 
it  has  achieved  and  the  position  it  has  secured  in  the 
front  rank  of  the  leading  journals  of  the  world.  Its 
honorable  record  is  a  glory  to  all  the  Press.— [Albany 
Argus  (Democratic). 

It  is  a  great  newspaper  the  public  care  for 
and  they  have  ic  in  The  Tribune,  more  so  than  iu  any 
oi  her  paper  in  this  or  any  other  country.  It  is  a  greater 
newspaper  to-day  than  at  any  previous  time  in  its  his¬ 
tory.— [New-York  Commercial  Advertiser  (Admmistra* 
tion  Republican). 


The  Tribune  daily  spreads  such  a  feast 

of  good  things  before  its  readers  that  they  have  no 
reason  to  complain.  Its  reports  of  current  events  are 
extraordinarily  full  and  accurate,  and  its  special  cor¬ 
respondence  from  all  quarters  of  the  worl !  ha*  become 
a  marked  and  important  feature.— [Brooklyn  (N  Y ) 
Argus  (Indeoendeut). 


Some  one  said,  years  ago,  that  newspapers 
in  time  would  do  away  with  all  other  pnhiicatious  ex¬ 
cept  text-books.  The  New  York  Tribume,  with  its 
scientific  lecture  numbers,  seems  to  be  over-fulfilling  the 
prophecy.  Among  the  poor  people  it  is  obviating"  the 
necessity  for  scientific  text-hooks,  and  is  an  apostle  of 
compulsory  education.— [Leslie’s  Illustrated  Newspaper. 


mm  greatest  newspaper  or  the  country,  and 
we  think  the  greatest  m  the  world,  is  The  Tribune. 
Great  as  it  was  under  the  immortal  Greeley,  it  is  out¬ 
stripping  with  wondrous  strides  all  the  bright  record  of 
the  past,  aud  stands  to-day  as  a  most  illustrious  exampl© 
of  successful  effort  and  well-directed  atm.— [Scrantoa 
(Venn.)  Times  (Democratic!. 
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TIE  BEST  PAPER!  TRY  IT! 


Tlie  ^cieritifid  Srqefidai) 

Is  the  cheapest  and  best  illustrated  weekly  paper  published. 
Every  number  contains  from  10  to  IB  Original  Engravings  of 
NewMachinery,  Novel  Inventions,  Bridges,  Engineering  Works, 
Architecture,  Improved  Farm  Implements,  and  every  New 
Discovery  in  Chemistry.  A  year’s  numbers  contain  832  pages 
and  several  hundred  engravings.  Thousands  of  volumes  are 
preserved  for  binding  and  reference.  The  practical  receipts 
are  well  worth  ten  times  the  subscription  price. 

Terms,  $3  a  year  by  mail.  Specimens  sent  free.  A 
new  volume  commenced  January  3,  1874.  May  be  had  of  all 
News  Dealers. 


Obtained  on  the  best  terms.  Models  of  New  Inventions  and 
Sketches  examined,  and  advice  free.  All  patents  are  published 
in  The  Scientific  American  the  week  they  issue.  Send  for 
Pamphlet  (110  pages’;  containing  laws  and  full  directions  for 
obtaining  Patents. 

Address,  for  the  Paper  or  concerning  Patents, 

IVLTJJVIV  CO., 

37  Park  Row,  New  York. 

Branch  Office,  cor.  F  and  7ch  Sts.,  Washington,  D.  C. 

AGENTS  WANTED  TO  SELL 

Joe  JoflNSTors  Book,” 

NARRATIVE  OF 

military  Operations  directed  during-  the  late 
War  between  the  States,  by 
JOSEPH  E.  JOHNSTON,  General  C.  S.  A. 

ILLUSTRATED  BY  NUMEROUS  STEEL  PORTRAITS 
AND  MAPS. 

Octavo.  Price,  in  cloth,  $5  ;  sheep,  $6. 

Gen.  Johnston’s  book  is  highly  recommended  by  Gen.  Sher¬ 
man,  Gen.  Hooker,  and  other  Union  Generals.  Sold  by  sub¬ 
scription.  Apply  for  terms  and  territory  to 

D.  APPLETON  Sc  CO.,  Publishers, 

549  AND  551  BROADWAY,  NEW  YORK. 


BEST  HEALTH  JOURNAL :  The  New  In¬ 
dependent  Science  of  Health.  $2.00  a  year.  “On  trial” 
‘6  months,  only  25  cents. 

The  Phrenological  Journal  teaches  “  How  to  Read  Character.” 

year.  “On  trial”  3  months,  50  cents.  Address,  naming 
‘Tribune  Extra,”  S.  R.  WELLS,  389  Broadway,  New  York. 


ZERO 

REFRIGERATOR, 

WITH 

M&  Butter  Cooler. 


BEST  FOOD  AND  ICE  KEEPER  IN  THE  WORLD. 

Send  for  Book. 

».  M.  LESLEY,  224  W.  23d  St.,  N.  Y. 

ALSO  FOR  SALE.  THE  GOTHIC  FURNACE, 
FOR  HOUSES  AND  CHURCHES. 


Recent  Plications  of  HENRY  HOLT  &  CO, 

25  Bond  St.,  New  York. 


CONWAY’S  SACRED  ANTHOLOGY:  A 

Book  of  Ethnical  Scriptures.  Collected  and  Edited  by 
M.  D.  Conway . $4.00. 

STILLMAN’S  CRETAN  INSURRECTION 

OF  1866-7-8.  By  W.  J.  Stillman,  late  U.  S.  Consul  in 
Crete . $1 .50. 

CHORLEY’S  RECENT  ART  AND  SO¬ 
CIETY.  Uniform  with  Moscheles’  “  Recent  Music  and 
Musicians  ” . $2.00. 

TURGENIEFF’S  SPRING  FLOODS  AND 

A  LEAR  OF  THE  STEPPE . $1.25. 

AUERBACH’S  WALDFRIED . $2.00. 

SUMNER’S  HISTORY  OF  AMERICAN 

CURRENCY .  $3.00. 

CHESNEY’S  MILITARY  BIOGRAPHY. 

$2.50. 

DEUTSCH’S  LITERARY  REMAINS. 

$4.00. 

MILL’S  AUTOBIOGRAPHY . $2.50. 

MRS.  ALEXANDER’S  “  THE  WOOING 

O'T  ” . $1.25. 

STRAUSS’  “THE  OLD  FAITH  AND  THE 

NEW” . $2.00. 

HADLEY’S  ESSAYS,  PHILOLOGICAL 

AND  CRITICAL . $4.00. 

TYLOR’S  PRIMITIVE  CULTURE.  Two 

volumes . $5.00. 

MOSCHELES’  RECENT  MUSIC  AND 

MUSICIANS . $2.00. 

LORD  HOUGHTON’S  MONOGRAPHS. 

$2.00. 

HARDY’S  DESPERATE  REMEDIES. 

$1 .25. 


The  success  of  THE  ALDINE , 
the  Art  Journal  of  America,  as  a 
regular  subscription  work,  payable  on 
delivery  of  each  monthly  part,  is  un¬ 
paralleled  in  the  experience  of  Book- 
dealers.  It  has  only  been  offered  in 
this  way  for  a  few  weeks,  yet  the 
N nv  York  City  Agency  is  already 
putting  on  from  75  to  100  orders  per 
day.  The  best  Trade  Agents  through¬ 
out  the  country  are  eagerly  calling 
for  it. 

One  or  two  experienced  Canvassers, 
of  good  standing,  can  now  arrange 
for  important  districts  in  this  city  or 
vicinity. 

JAMES  SUTTON  8p  CO., 

Publishers, 

58  Maiden  Lane. 


HENRY  L.  SHEPARD  &  CO.’S 

STANDARD  PUBLICATIONS. 


DE  QUINCEY’S  WORKS. 

The  only  Complete  Edition. 

The  only  Illustrated  Edition, 

The  only  Indexed  Edition. 
Bound  in  extra  green  cloth,  liorary  style.  Sixteen  vols.  12mo. 
The  set,  $24.00. 


THE  BEST  OF  ALL  GOOD  COMPANY. 

A  Day  with  Dickens, 

A  Day  with  Scott, 

A  Day  with  Thackeray, 

A  Day  with  Douglas  Jerrold. 

By  Blanchard  Jebrold.  Each  part  is  accompanied  by  fac 
similes  of  the  Author's  MSS.,  and  a  Portrait  of  the  Author, 
illustrated  by  Robert  Harris,  and  designed  to  give  the 
reader  an  almost  personal  acquaintance  with  the  author. 
Octavo,  cloth,  extra  gilt  top . $2.50. 


THE  CHILDHOOD  OF  THE  WORLD.  A  Simple  Ac¬ 
count  of  Men  in  Early  Times.  By  Edward  Clodd.  16mo, 
cloth,  extra .  75  cts. 


THE  MARVELLOUS  COUNTRY.  Three  Years  of 
Travel  and  Exploration  in  Arizona  and  New  Mexico.  By 
Judge  L.  W.  Cozzens.  Upwards  of  100  Illustrations. 
8vo,  cloth,  extra,  black  and  gold . . $3.50. 


TRIBUNE  POPULAR  SCIENCE.  By  Agassiz.  Proc¬ 
tor,  Chandler,  Hammond,  Brown  -  Sequard,  Bayard 
Taylor,  and  others,  and  containing  "The  Wheeler  Explo¬ 
rations”  and  "The  Meeting  of  the  Academy  of  Science.” 
8vo,  printed  on  fine  paper,  bound  in  extra  cloth . $1.50. 

In  Preparation  :  “  Prof.  Schliemann’s  Trojan  Antiqui¬ 
ties.  The  Discovery  of  the  True  Site  of  Troy.” 


Any  book  on  this  list  sent  by  mail,  on  receipt 
of  advertised  price,  by 

HENRY  L.  SHEPARD  &  CO., 

(Successors  to  Shepard  &  Gill,) 

Publishers ,  Boston. 


ny/T ACMILLAN  &  CO.  have  now 

J-V_L  ready  a  new  one  volume  edition  of  Prof. 
Jevons’  important  work  on  the  Scientific  Method. 

THE  PRINCIPLES  OE  SCIENCE; 

A  Treatise  on  Logic  and  Scientific  Method.  By  W.  Stanley 
Jevons,  M.A.,  F.R.S.,  Professor  of  Logic  and  Political 
Economy  in  the  Owens  College,  Manchester.  Special  Ameri¬ 
can  edition,  bound  in  one- volume,  8vo.  Cloth,  $5.00. 
“One  of  the  most  profound  and  suggestive  works  of  the 
present  year.  The  chapter  on  experiment  is  full  of  important 
directions  to  the  cultivators  of  physical  science.” — New  York. 
Tribune. 

“  This  able  treatise  is  entitled  to  be  classed  at  once  with 
such  valuable  and  solid  works  as  Mill’s  ‘Logic,’  Whewell’s 
*  History  of  the  Inductive  Sciences,’  and  Herbert  Spencer’s 
‘  First  Principles.’  ” — Popular  Science  Monthly. 

“It  is  eminently  a  book  for  the  student  of  science,  and  the 
careful  perusal  of  it  cannot  fail  to  further  materially  his  pro¬ 
gress  toward  clear  thinking,  accurate  discrimination,  and  pre¬ 
cision  of  statement. "-r- American  Journal  of  Science. 


NATURE  SERIES, 

Yol.  I.  THE  SPECTROSCOPE  AND  ITS  APPLICATIONS. 
By  J.  Norman  Lockyer,  F.R.  S.  With  numerous  Illustra¬ 
tions.  Second  edition.  Crown  8 vo.  $1.50. 

“  To  any  student  who  wishes  to  make  himself  well  acquainted 
with  the  principles  and  the  application  of  the  spectroscope,  we 
cannot  recommend  a  better  treatise.” — Westminister  Review. 

Vol.  II.  THE  ORIGIN  AND  METAMORPHOSES  OF  IN¬ 
SECTS.  By  Sir  John  Lubbock,  M.P.,  F.R.S.  With  nu¬ 
merous  Illustrations.  Crown  8vo.  $1.25. 

“We  invite  attention  to  the  admirable  manner  in  which  the 
subject  of  insect  metamorphosis  is  illustrated  by  excellent 
figures.” — Field. 

Vol.  III.  THE  BIRTH  OF  CHEMISTRY.  By  G.  P.  Rod- 
well,  F.R.A.S.,  F.C.S.,  Science  Master  in  Marlborough  Col¬ 
lege.  With  numerous  Illustrations.  Crown  8vo.  $ 1.25 . 


MACMILLAN  &  CO., 

21  Astor  Place,  New  York. 


New-York  Tribune. 

THE  LEADING  AMERICAN  NEWSPAPER. 

BETTER  TIITVIXr  IE  VIES  1=1.. 


“  The  new  TRIBUNE  of  to-day,  like  the  old  TRIBUNE  of  the  past,  is  to  be  consecrated 
to  the  development  of  ideas,  the  expos  tion  of  principles,  and  the  promulgation  of  truth.” 

The  unanimous  and  unsolicited  verdict  of  the  hundreds  of  thousands  of  readers  of  THE  TRI¬ 
BUNE,  is  that  the  paper  was  never  so  good  as  at  the  present  time.  During  the  past  year  it  has 
enlarged  its  field  and  improved  its  facilities  in  every  direction,  and  enters  upon  the  year  1874,  which 
is  to  be  one  of  the  most  important  in  public  and  political  affairs,  with  most  encouraging  prospects. 
THE  TRIBUNE,  however,  believes  in  deeds  rather  than  in  words,  in  results  rather  than  in  promises. 
It  points  to  its  record  and  its  columns  for  the  past  twelve  months  as  the  best  evidence  of  what  it  has 
done,  and  the  most  satisfactory  pledge  of  what  it  will  do.  All  the  distinctive  features  of  the  paper 
will  be  preserved  and  strengthened;  the  “Extras,”  whose  sale  has  reached  hundreds  of  thousands, 
will  be  continued ;  the  front  of  its  new  building  completed,  and  the  present  admitted  prominence  of 
the  paper,  not  only  maintained,  but  still  further  advanced. 

TERMS  OF1  THE  TRIBUNE. 


DAILY  (by  mail),  one  year,  $10. 

SEMI- WEEKLY,  one  year,  $3 ;  five  copies,  one  year,  $12.50  ; 
ten  copies  (and  one  Extra),  one  year,  $25. 

WEEKLY,  one  year,  $2;  five  copies,  $7.50;  ten  copies, 
$12.50 ;  twenty  copies,  $22,  and  thirty  copies,  $30. 

Each  person  procuring  a  club  of  ten  or  more  subscribers  is 
entitled  to  one  extra  WEEKLY,  and  of  fifty  or  more  to  a  SEMI¬ 
WEEKLY.  Papers  addressed  separately  to  each  member  of  the 
clubs  will  be  charged  ten  cents  additional  to  the  above  rates. 


To  Clergymen  the  DAILY  TRIBUNE  will  be  sent  one 
year  for  $9  ;  the  SEMI-WEEKLY  for  $2.50,  and  the  WEEKLY 
for  $1.50. 

Terms  invariably  Cash  in  Advance. 

Remittances  at  senders’  risk,  unless  in  registere  i  letter,  by 
draft  on  New  York,  or  postal  money  order.  Address, 

THE  TRIBUNE,  New-York. 


THE  TRIBUNE  EXTRAS, 


Issued  occasionally,  in  sheets  and  pamphlets,  contain  the  latest  and  best  things  in  art,  science,  litera¬ 
ture,  history,  and  religious  discussion.  Half  a  million  already  sold.  A  series  of  fifteen  Scientific 
Extras  (in  sheet  form)  sent  by  mail  to  any  address  in  the  United  States  for  One  Dollar.  Additional 
Extra  sheets,  containing  the  recent  novels,  “  May,”  by  Mrs.  Oliphant,”  “A  Pair  of  Blue  Eyes,”  and 
“  Lords  and  Ladies,”  each  by  mail,  10  cents  ;  “  The  Wooing  O’t  ”  (20  pages),  20  cents.  Descriptive 
Circulars,  giving  full  details  of  the  contents  of  each  Extra,  sent  free  on  application. 

Address,  THE  TRIBUNE,  New-York. 


